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How Americas Naval Aviation 
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Compare this Curtiss senplane of ancient vintage to today’s sleek, high-powered naval 


craft. But this frail box kite did more 


than its share to make American naval avia- 


tion what it is today. 


N the warm sunlight of a calm Summ« 


I 


day in 1911, a group of Navy off 





and some scores 
on the shores of the Severn Riv 
of the Naval Academy, Annayq 


watch the launching from a cable stretch 


above the shore at Greenburg Point « 
Curtiss pusher biplane 

Behind the observant officers and 
youngsters of the Academy rose 
buildings of the great institution, the « 
del of Navy conservatism and traditi 
is altogether fitting tha 
a Navy pilot in a Navy airplane st! 
have been made in the shadows of t 


austere walls, for the early struggles 


naval aviation were waged against th¢ 
ditions and conservative p 
Navy. 

So, on that Summer day 25 years 
the Curtiss, with Licut. T. G. Ell 
Naval Aviator No. 1, at its “front p 


licies of the 


the first flight 


controls, delivered the first tentative tay 


the shell of conservatism and tra 
which the Navy had crawled. Be 


Summer was over there wert 
aviators at Greenburg Point and th 
beating a vigorous tattoo on the } 


soon to reach the breaking p 
The group of watchful officers, 





most part instructors in the centur 
cradle of Navy traditior tereste 
the aviation experiment heing unt lled 
fore their eyes but perhaps no more tl 
they would have been in any other diff 
and sporting effort by the 


It is possible they were secretly am 

that the Navy should be taking so s 

this new-fangled flying n 
It is interesting to imagine 

have been the reactions of those officers 

you told them that within 25 y 

successors to that airplane would ha 


o 1 1 


come a vital factor in the life of 

naval officer; would affect every phas 
naval strategy and tactics, anc 
into the Navy a strange fleet of most 


} 


orthodox vessels, the carriers and aircraft 
tenders: or 1f you had suggested to those 
I nidshipmen that within 
less than a quarter century every midship- 
lan to pass through the Academy would 
be flying as a part of his regular training. 


cager-eved ye 


Yet the 25 years which have elapsed since 
hat 1911 flight have witnessed the growth 
)f aviation into its present status as one of 
int elements of the Fleet. 

In 1911 the Navy received its first avia- 
tion appropriation, bought its first airplane, 
trained its first pilots and made its first 
It established its first aviation camp 


the most import 





and the first airplane landing was made on 


a war vessel. The Silver Anniversary of 





naval aviation finds the naval air force of 


this Nation in a 


world 


ion ot recognized 


lead rs 





for the Navy of tradition! 


zards of those early 


by JOSEPH S. EDGERTON 


when every flight was an experiment and 
adventure of high order, there are pioneers 
with 20 to 25 years of flying behind them 
still in activ Of the earliest naval 
aviators—those of 1911 and 1912—four still 
hold active aviation assignments. 

They are Capt. John H. 
Naval Aviator No. 1, who today is chief 
of staff to the commander, Aircraft Battle 
Force; Capt. Patrick N. L. Bellinger, now 
commander of the Navy’s newest aircraft 
carrier, the U. S. S. Ranger; Comdr. Earl 
W. Spencer, executive and second in com- 
mand of th 
Whiting, now in command of the Fleet Air 
Base, Pearl Harbor, Hawaii. Another of 
these first Navy pilots, Comdr. H. V. Herb- 


h 





ec service 


Z owers, now 


Ranger, and Capt. Kenneth 


ster, retired last year 

The Navy first took official cognizance of 
the airplane in 1909, when Lieut. G. C 
Sweet and Naval Constructor MclIntee 
were detailed as observers at the tests of 
the Wright biplane for the Army at Fort 
Myer, Va., in 1909. Sweet tried to interest 
the Navy in acquiring ior tests 
with pontoons, but nothing came of his 
efforts. 

A year later Capt. W. I. Chambers, 
U. S. N., assistant to the aide for material 
in the Bureau of Equipment, Navy De- 
partment, was sent as an observer to the 
aviation meets of 1910 at Belmont Park, 
N. Y., and Halethorpe, Md 
destined to play a long and important role 
in naval aviation. He rose to the rank of 


1 airplane 


Chambers was 





It’s Glenn Curtiss himself and the year is 1909. This rickety looking contraption was 


the last word in those days a 





i Curtiss was cons 





dered one of the most outstanding 


aviation men of the day. Which he was. 
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Got Its Startt—And Who Did lt 


retirement and 
about two years ago. 
iated the potential value 
the airpla and tried to interest the 
Wright brothers in making a flight off a 
refused and Chambers went 
rtiss, who agreed to sponsor 
On November 14, 1910, the Curtiss 
Ely, flew a 50-horsepower 
ne from a platform built on 
ngham at Hampton Roads, 


admiral bef 4 his 





instruct one or more 
as the Navy 


of charge, 
| funds for aviation. 


3 
to 


S irth vear dawned 

On January 18, Ely, then at the 

¢ a landing on a plat- 

built the U.S.S. Pennsylvania, 
H: rbor l he 

the platform and flew 

ng that month Curtiss 


next 





ntoon attach- 
and the first 


Cur- 
Dix Zo, 


n January 26, 
ater at San 
nnsylvania, was 
ter was lowered over- 
lhese two flights gave 
lopment a great im 
Ss given serious con 
1911, ap 
$25 r naval aviation for 
July 1, 1911. On 
t 


ress, early in 


a fact which 
There is 
ficial Navy 





This officer struggled with the many 





Here’s action of the first order. 
U. S. S. 


Pennsylvania in San Francisco harbor on January 18, 1911. 





Fearless looking Eugene B. Ely, the famous pioneer airman, is shown here just be- 





fore taking off fro the deck of the U. 
1 izh Ely appears smilingly 





Ss. S. Per ) FT 
afraid, he’s nevertheless we 





cisco harbor. 
with inflated 


inner tubes around his shoulders—just in case the Hight between the ship and shore 
be interrupted. 


difficulties which present them- 
fate assigns the 


difficult task of injecting new ideas and a 


always 
selves to those to whom 
new activity into a staid and elderly organ 
ization. The Navy 
terested and Capt 


as a whole was not in- 


Chambers worked alone 


and unassisted to build up a naval aviation 
establishment.” 
Early in 1911 Lieut John Rodgers, 


Lieut. John H. Towers and Ensign V. D 
Herbster were ordered to the Curtiss and 
Wright camps for fly 
became Naval 


+1 


the order 


ing instruction. They 
Aviators Nos. 2, 3 and 4, in 
Ellyson, No. 1, was 
killed in an airplane accident at Norfolk, 
Va., February 29, 1928 Rodgers, No 2, 
was hero of the first attempted flight from 
the United States to Hawaii, in 1925. He 


named 


Eugene Ely is shown tanding on the deck of the 


A hook on the 


ship's tail scoooped up the ropes between the sandbags and dragged Ely to a stop. 
Next day he took off the deck for shore. 


later became assistant chief of the Navy 
Bureau of Acronautics and also gave his 
life in a crash at Philadelphia. This left 

Towers as No. 1 of the living pilots 
With the first appropriation, the Navy 
bought two Curtiss biplanes and one 
Wright biplane. The Annapolis camp was 
there Ellyson made the first 


p ned and 
} The first notable flight by a naval 





pilot was in the Autumn of 1911, when 
Lieut. Rodgers flew from Annapolis to 
Washington and to College Park, where the 
first Army airdrome had been established. 


He returned to Annapolis by way of Balti 
more and Havre de Grace, Md 

Soon afterward Ellyson and Towers flew 
from Annapolis down the open waters of 
Chesapeake Bay to Fortress Mor roe, Va., 
and return. This closed the Annapolis sea 


son. For the Winter months of 1911-12, 
naval aviation was transferred to San 
Diego. One of the photographs accom- 


panying this article shows the San Diego 
camp, with two Antoinettes and three Cur- 
tisses in the picture. Activities were re- 
sumed at Annapolis in 1912 
1912 the Navy’s 


pilots were Naval 


During four original 


joined by Constructor 


Holden C. Richardson, Lieuts. (junior 
grade) G. de Chevalier, Patrick N. L. Bell- 
inger and W. D. Billingsley and First 
Lieuts. A. A. Cunningham and B. L. Smith, 
U. S. M. C. “Dick” Richardson was to 
become one of the most noted of Navy 


flying boat designers. Today, as a reserve 
officer on duty, he is in 
Patents Section of the Navy 
Bureau of Acronautics 

Bellinger is No. 2 of living Navy pilots 
to-day. Billingsley was the first naval offi- 
While 


flying with Towers, he was catapulted out 


extended active 


charge of the 


cer to die in an airplane accident. 
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of the open seat into Chesapeake Bay on 
June 20, 1913. Development of the safety 
belt was a result. None of the others in 
the 1912 group remains in aviation. Cheva- 
lier is dead, Cunningham retired and Smith 





resigned. 

During 1912, Towers establ 
endurance record of 6 hours 20 minutes 
This year also brought the catapult, d 
signed at the Naval Gun Factory, Wasl 
ington Navy Yard, under supervision of 
Capt. Chambers. The first attempted cata 
pult take-off, by Ellyson, was unsuccessful 

The catapult was redesigned by Richard- 
son and Ellyson was successfully cata- 
pulted October 12, 1912. from ; float at 
the Washington Navy Yard. During 1912 
the Navy also constructed at the Wash- 
ington Navy Yard what was for many 
wind tunnel, the 


ished a world 





years the world’s largest 
first of modern type. 

Naval aviation went to sea in January, 
1913, when the detachment was transported 
from Annapolis on a Navy collier to Guan 
tanamo, Cuba, to operate with the fleet for 
the first time. From the ( 
manded by Towers, numerous flights were 
made to test the employment « 
in cooperation wit! 
flights were made along the Cuban coast 
and aircraft 
scouting. After the ; 
tachment returned to Annapolis for the 
Summer of 1913. 

There another group of st 
for aviation training—Lieut id 
Mustin, Lieuts. (j. g.) J. M. Murray, R. ¢ 
Saufley and M. L. Stolz; Second Lieut 
William McIlvaine, U. S. M. C.- Ensi 
W. D. Lamont, and J. B. Rockwell. a N 
civilian engineer | 
mander of the first Naval Air Station. rose 








ihan camp, com 


f airplanes 


1 ships Sey 


demonstrate its worth in 





maneu\ 


udents arr d 





to the post of assistant chief the Navy 
Bureau of Aeronautics 1922, ed 
about 10 years a crasl Murray 


was killed February 16, 1914, at Pensacola: 


Stolz died in a crash May 8 





k 
well in a crash in California Mav 24. 191¢ 
and three weeks later Saufley died during 
an endurance flight in California MclIl 
vaine has left the service 

In June, 1913, ling establish i 
world seaplane ecord 6.200 
feet in a Curtiss. Lieut. Smith } 
first amphibian flight. Richards 91 
conducted a series of model basin test 


seaplane floats and hulls which, according 
to the Navy Department, “have pré 
be perhaps the most important and fruitful 
research ever undertaken by the N F 
Naval Constructor Jerome C. |} 
was sent to Europe at this time to ma 
study of European aviation and then was 
assigned to the Massachusetts Institut e ¢ 
Technology, where he installed a wind tut 
nel and established a course in aeronauti 
engineering. 


In October, 1913, a Board of Aer 


tics was appointed by the Secretar f the 
Navy, with Chambers as chairm h 
hoard outlined a development policy, one 
of the recommendations being for estal 
lishment of a Naval Air-Station. The pla 





was approved and in Jar 
station was established on the site of the 
abandoned Navy Yard at Pen | 


(Contin d n pa 56 ) 





NEW BEN JONES SPORTSTER 








Trim and fast, this new little ship can get 151 m.p.h. top speed out of its 125 horse- 


power Menasco engine. It’s inte 


be an attraction 


| O you think it resembles an A-12 at- 
tack? 

Ben Jones, Inc., operating at Schenec- 
tady, N. Y., County Airport, has manufac- 
tured its Model S-125 as a particularly 
attractive ship for the average private pilot. 

The fuselage is of tubular frame con- 
struction. There is metal fairing from the 
firewall back to the trailing edge of the 
wing and then fabric covering extends 
back. The front fuselage metal covering 
may be 
leather, trimmed with welting 
the seats and arm rests, 


removed The inside finish is 
T here are 
back cushions 
housing baggage pockets, for both front 
and rear coc kpits Baggage space is to the 
rear of the pilot and is accessible from the 
cockpit 

Instruments are on the rear panel only 
but there is [ 
ate instruments in the front cockpit 


also space for a set of dupli 
There 


ire visual fuel gauges on either side of the 
fuselage just below the pilot's knee The 
shut-off valve, wobble pump and strainer 
valve are in the rear cockpit at the right, 
along with the parking brake 

There are dual controls. Rudder pedals, 
which are pivoted below the floor, are pro 
vided with rubber padded brake control 
pedals on the outer side. In this manner 


either brake may be operated separately, or 


together, without using the rudder pedals 


oe 
er Ortey 





Plenty of clean lines topped off by the s1 








pilot and should 





in that field. 


The full cantilever tail surfaces are of 
all-wood construction and the elevators 
and rudder are of dural frame structure 


with fabric covering. The wings are of 
two box spar design and are covered with 
plywood and fabric. The modified Frieze- 


type ailerons are cable controlled to bell 
ds operating 


fuel tanks, 


cranks with the push-pull ri 
through rocker arms Two 
which hold 23 gallons each, are carried in 
the wings and may 
through the bottom of the wing 

The cantilever type landing gear, with 
individual legs completely faired, consists 
of a fork fixed to a shock strut. This is 
braced and guided by a tripod fixed to the 
front spar and a tubular truss between the 


) 


be conveniently removed 


spars. The wheel with brake and axle is 
fixed to the fork axle terminals 
which are U 


easily 
s] aped 
Torque from the unsymmetrical wheel 
loads is transferred by the fork to the tri- 
pod by a sliding tube which interconnects 
the two units. The 8 inch tail wheel has 


a 360 degree swivel and incorporates a steel 


coil shock spring and pneumatic damper 
for rebound 
The engine, 
mounted in rubber and has a venturi type 
[he ship is equipped with a 125 or 


Me nas 


(Concluded on page 60) 


which is detachable, is 


cowl 


150 h.p engine. There are no 


Ma 


yd 
" 


oth cowling job made possible by the air- 


cooled in-line Menasco engine. The sliding cockpit cover makes this an all-weather 
plane. 








~~ 

















ellanca, Builder Extraordinary 


by JACK ROBINSON 
If any living man can competently forecast aviation's likely status in 1960, it's 
Guiseppe M. Bellanca, builder of the airplane that has made 
aeronautical history in many ways 


PNOWN as “the man who designed 
the plane in which Chamberlin and 
Levine spanned the Atlantic,” G. M. 
a needs no introduction to airmen 

His uncanny knack for pro- 
ducing super-planes that give “tomorrow’s 
oday” has won him the ac- 

d respect of the entire aviation in- 



















daustr 
It is no accident that planes of his de- 
times won the National 
I iency Races or that a plane built by 
still holds the World’s Non-refueling 
ra . This modest Italian 
( n of rare visio1 l he- 
that 1 ne in the industry is bette 
equipped than he to foretell aviation's Tio tous of payload on a Bellanca practice and this 
Cyenm -powered Airert i j ‘ This ship, owr 
At the itive desk in his modern air by the Mackenzie Air Service, flies tremendous loads out of some of the wildest 
ce in the world, 
craft plant in Ne Castle, Delaware, we« 
rece! t of tomorrows acronaulics limited five hundred passenger capacity 
flyi in 1960, to be exact. At inter will predominate 
| troked his forehead with his long 
buried his face in th Q. With what kind of motors will these 
| Is as 1f to shut out all dis super-airliners of tomorrow be powered? 
t a drab today and peer \. “I believe that the internal combus- 
horizon of time to see the tion or explosive type motor will still be 
f ‘ nder-world of tomorrow “Ha! in general use even in 1900. Of course, it 
It's a little like dreaming,” he remarked will have undergone many refinements. It 
v ad ess will be much larger ane ( lighter im 
Our d sion finally drifted to the proportion to its rated rsepower than 
might rlinet f a few years hence. those of today Che one radical change in 
power-plants will be made in their location 
O. H large do you think they will be in the ship. 
r “Today's motors are located on the out 
| t I-the-world airliners side of the plane either on t nose or the 
( f or even five hundred leading edge of the wing In tomorrow’s 
I believe that about multi-motored transports the motors will 
e hundred passengers is the ultimate be housed in engine rooms completely in 
ners would have a tend- side of the wing, making it possible for 
eldy and would lack the mechanics to service and overhaul a motor 
ntrol that smaller units while the other power-plants hurtle the 
ld possess plane forward on its scheduled flight. To 
[ imagine that larger clippers will be day’s ocean liners use the same motor 
t Sometimes we build large things service system. The main idea is to keep 
erely to impress. However, for univer- the ships moving 
1. practical use I think the airliners of a Guiseppe M. Bellanca “Cooling will be effected by means of 


an arrangement of air tunnels scooping the 
air in from the front, circulating it around 
the motor, and exhausting it out the rear 

“Whether future power plants will b¢ 
of the diesel type instead of gasoline, I 
don’t know. I am looking forward to re 
finements in the diesel motor, for this typ 
of power will be more economical and will 
almost entirely eliminate the dreaded fire 
hazard. 

“On the other hand, gasoline has been 
refined and stepped up to the maximum 





one hundred octane content This special 
new fuel has been produced at great ex 





pense in very limited quantities. When 
engineers finally produce it in abundance 
and design motors which can fully utilize 
it, a great increase in speed and power will 
result.” 

I'win-engined Bellanca seaplane bombers recently designed and built for the Co- 


lombian government. These ships will carry a heavy load at high speed for hundreds ) 
of miles non-stop, ( 





Do you believe that wireless electric 





re a at 





a BRE: : a : * 


This Bellanca, a Pacemaker freighter, also is doing heavy work in remote corners of 


northern Canada. On the 420 horsepower 
pay 


power will be broadcast from power sta 
tions and made to run electric motor planes 
by 1960? 

A. Scientists talk of broadcasting elec 
tric power from the ground to planes in 
the air. While this may be possible, I 
do not look for its practical use until sev 
eral decades have passed.” 

Q. What does the future hold for the 
folding-wing ‘giro-plane? 

A. “I can visualize a ‘fixed-rotor plane’ 
3y that I mean a plane that will ascen 
vertically by means of a single, cont: 





ble-pitch ’giro-blade, a blade which could, 
at the will of the pilot, be stopped in a 
fixed position and act as a supporting wing 





for high speed flights after a cruising alti 
tude has been reached. It is possibl I 
such a plane to be so arranged that 

could descend vertically for a landing and 
hover motionless over the desired spot just 


before coming to earth 

“A plane with such flexibility of control 
would be invaluable when air traffic of t 
future becomes congested. Landings could 
be made on roofs of buildings as a mz 
of course.” 





Q. How do you think the complicated 
air traffic problem of tomorrow will be 
solved ? 

A. “That is something I do not worry 
about. There are those who view the fu 
ture aerial traffic problem with alarm, | 
their fears are unfounded. The situation 
will automatically take care of itself. In- 
struments will be improved to a much 





Fe 


A thousand miles non-stop is the cruising range of this six-place Bellanca Pac 


Wright engine this ship carries a one ton 
load, 


greater degree of accuracy than that of 
today, for one thing. 

“The roads of the earth comprise far, 
far less than one tenth of the earth’s total 
area. When we take into consideration 
the innumerable layers of altitude over the 
globe’s surface we find that this vast air 
strata will accommodate far more planes 
than mankind will ever produce. 

“I believe that when air traffic actually 
becomes a problem the government will 
establish certain set radio beam courses 
linking all cities and towns in the United 
States and will require all aircraft to fly 
on them at certain specific altitudes, the 
height to be determined by the size, speed, 
and type of ship and by the weather con- 
ditions. These altitudes would be stand- 
ardized by the government. 

“Such a system of air traffic regulation 
will come about of its own accord just as 
our system of auto traffic regulation came 
into being, so I don’t worry about it at 


+” 


all 

Q. Will most of the future flying be 
done in the stratosphere? 

A. “For long flights the stratosphere 
will be the medium through which future 
speed planes will travel, but for shorter 
hops the atmosphere will be used.” 

Q. What does the future hold for the 
freight and passenger carrying strato- 
sphere rocket-ship? 

A. “With all the existing knowledge 

(Continued on page 52) 








emaker 


aos aS 





et a 


Executive model. It is powered with a 420 horsepower Wright Whirlwind engine. 





Taylor Cub No. 1000 





HE Taylor Aircraft Company an- 

nounced last week that it had delivered 
the 1000th airplane following the All 
American Air Maneuvers at Miami, Flor- 
ida 

This is the largest number of non-mili- 
tary airplanes ever manufactured by any 
one company, and the plane was delivered 
to Mr. James Erdmann of the Blevins Air- 
craft Corporation at Atlanta, Georgia. 

According to figures recently compiled 
by the Aeronautical Chamber of Commerce, 
a total of 664 aircraft for civilian use was 
manufactured during the first six months 
of this year. Of this total of United 
States non-military aircraft, the Taylor 
Aircraft Company accounted for 28.91 per 
cent of the production 

In the United States there are 15,763 
licensed pilots and 29,652 licensed student 
pilots ; a total of 45,415 a number which far 
exceeds the total licensed planes, 9,621 
in all. The Taylor Company feels that 
this indicates the immediate demand for a 
universal plan, to which may be added the 
1,000 persons who, in a recent survey, sig- 
nified their intentions of purchasing a plane 
within the next two years. 

Altogether there are 76 airplane manu- 
facturers and 26 engine manufacturers, 
most of whom are employed on government 
or airline production. This brings the av- 
erage licensed plane production slightly 
over 100 planes per manufacturer or an av- 
erage production of 21 planes per year per 
manufacturer 

The Bureau of Aeronautics, in 1933, gave 
aviation a fresh start and worked on a 
basis that a new airplane could be produced 
for $700.00. The bureau has done a wide 
variety of experimenting on planes with 
three wheel landing-gears, planes without 
tail surfaces, planes using modified auto- 
mobile engines in an attempt to stimulate 
modified consumption. 

The airplane industry continued along 
two courses; one group sticking in the 
$5,000 field in which last year the Waco 
Aircraft sold 103 planes, Fairchild, 95, Stin- 
son, 69. In the other class field, the Aer- 
onca led the small producers with a pro- 
duction of 52 planes in 1933. 

Then the Taylor Aircraft Company 
brought out a plane looking exactly like a 
clean cut airplane of the larger class on 
a small scale. In 1934 it sold 76 planes. 
Last year it sold 211, and this year it placed 
an order for 1,050 aircraft motors made 
by the Continental Motors Company. 








Will It Come to This? | 





“ ENRY, your left wing tip is a little 
low.” “Henry, are you sure we've 
got enough gas?” “Henry, why does that 
woman always come out and wave when 
we fly over?” “Henry, don’t fly across 
those railroad yards, we're sure to get 
an awful bump.”” “Henry, I’m sure this 
compass is way off.” “Henry, isn’t that 
an airport near that little town over 
there? I think I'll have to stop and 
































| Seen At the Paris Aero Show 


by R. C. WOOD 
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While the United States toys with military aircraft to a comparatively small degree, Europe and Asia have devoted all 
their aeronautical genius to new invention. Here are some surprising revelations. 


NEW commercial plane that proved 
in attraction at the Paris Show 


Russian long distance 


lever wing monoplane, 
NT 25, having a wing span of 110 
1 aspect ratio of 13.00 
nstructed of duralumin and pow- 
1 1,000 h.p. liquid-cooled Russian 
V” arrangement, equipped with a 
de propeller. The controls and 
/ irriag¢ re operated electrically. 


110 feet with a wing 

t 950 uare feet: the weight 
24.750 pounds and it has a flight 
7,500 miles at a maximum speed 
September, 1934, Russian pilots cov- 
12.411 kms (7,750 miles) with this 
ng r a closed circuit. 
seater French 

xhibited at the Show 
510, 
cantilever 


pursuit 
such as the 
Loire-Nieu- 
wing 
juipped with split flaps and 
The speed at- 
incr d from 240 m.p.h. to 
1934. They are 

o es of 850 to 1,000 h.p. 
an average weight of 2,000 kgs 


e 4U) L¢ oitine 


clu. etc., re low 
e undercarriages. 


OO mt ince 


Jutch constructor, Frederick Kool- 
l a single-seater pur- 
riginal design for which he 
speed of 325 m.p.h. 
liquid-cooled engine, 
’ form, is mounted inside 

selage behind and underneath the 
J t, approximately on the center of grav- 
which renders the 
Cooling 
the 


¥ 


maneuverable. 
are provided in the sides of 
1 with two propellers 
g il pposite directions, driven 
This mount- 

away, it is claimed, with the ad- 
effect the propeller torque and 
currents on the 
plane light and 


id gear-box. 


rtion of the air 
thae matlris the 
ratio can also 
considerable _tor- 
of flutter at 


aspect 









front of the wing 
in entir unobstructed view in 
straight downwards. 
ckpit is covered by a hinged trans- 
released 
It is equipped with 


ractable uw le rcarriage. 


ti ted in 


roof which can be easily 





general characteristics are as fol- 
Span, 28’-6"; length, 27’-0”; height, 
8-6"; wing surface, 166 square feet; 
empty, 2,645 pounds; fixed load, 
\ + crew (1 with parachute), 198 
Is; oil, 66 pounds; fuel, armament 
i 
| 


unds; 
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A new Russian fighter, replete to retractable landing gear and a particularly brutish- 
looking business end—the Avion 2K B-19. 


Tony Fokker is definitely in aviation yet. 
proof of that. 


Note the machine guns in the nose and the American 





This light attack ship is more than ample 





able-pitch propellers. 


arn, 


— mms timer al 





The Dutch may be a quiet race but they're not asleep when_it comes to military 


aviation. 


Here is a new mystery fighter built by Koolhoven. 


Note the two separate 


propellers. 
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A glimpse of the Dewoitine Model 570 pursuit plane at the show. 














and ammunition, 902 pounds; total weight Hamilton Standard controllable pitch pro- 
3,968 pounds; maximum speed at 4,400 pellers. 
meters (14,300 ft.), 520 kmhr. (325 m.p Of these planes, the Fokker has a dis- 
h.); cruising speed at 4,400 meters, 450 tinctively original design. It is a low mid- 
kmhr. (285 m.p.h.) Landing speed 105 fuselage, cantilever wing, two-seater mon- 
kmhr. (65 m.p.h.). oplane with a maximum speed of 292 m. 
The pursuit planes now have serious and a flight radius of approximately 
competition in the new type, twin-engined miles, which fits it to be a strategic 
two or three-seater attack planes, which reconnaissance machine and owing to its 
are also especially adapte 1 for reconnais high speed and excellent climbing power it 
sance and bombing work is also suitable for an attack and bombing 
These new latest machines are as fast plane. 
vol the ew percmes “hia : j . by de ics lhe wings are attached to the middle of 
attaining speeds of at out sUY kmhr. { 312 th ind thus form one unit. The 
m.p-h. ) and they also possess t :, el mounted on the leading edge 
vantage of being able to tra ; 


; ete of the wings, which are of one thickness 
greater useful load and thus permit better " 





vetween the engine beds but the outer sec- 
armament and execution of vat este . 
tions taper t ird the tips 
sions at high speed. “ des - . 
rt] ] | j I tal 7 1 Is secu ) \ sutrig- 
Among the planes of this class exhibited e€ tan plane cured by tv 0 ou 
at the last month Show, were the Potez 63 gers attached ne on os side of the fi _ 
i 7 ; as to the ngs and continue straight 
equipped with 670 h.p. Hispano-Suiza ra age, t the g _ continu ight 
dial air cooled engines, the Hanriot 220, 2"! ragywees he engines. The extremities of 
mounted with 2 Renault 450 h.p. inverted " s¢ booms are nnected by the tail 
in “Vee” form air-cooled engines and the plane wht carries an elevator extending 


Fokker G 1, powered with Hispano-Suiza : 
saad bombing planes exhibited 


° -- "Tl, are } 
radial air-cooled engines rated at 750 hy lhe heavy : 
at an altitude of 3.500 meters ( 11.500 ft.). were machines with their lines consider- 
and fitted with three bladed Hispano-Suiza (Concluded on page 70) 





And here’s the large Farman 40 passenger transport plane at the show. 





Here and There 
by M. A. RODDY 








CCOMPANIED by Bennett Griffin of 
trans-Atlantic fame, Eugene Vidal 
director of Air Commerce, landed 

in Chicago flying from Detroit in the “Air 
Navigation Laboratory” of the Department 
of Commerce 

During the flight Director Vidal con- 
ducted tests of a Bendix radio-compass 
which will enable pilots to contact regular 
commercial radio broadcasting stations for 
the purpose of orientation 

Known as the Lockheed 12A the flying 
laboratory was designed on basis of De- 
partment of Commerce specifications and 
will be used by Bureau airline inspectors 
in examining airline pilots and checking 
airlines as well as for development of air- 
line equipment and aids to airline naviga- 
tion and blind-approach testing. 

The 12A is a low-wing all-metal mono- 
plane with a wing span of 49% feet pow- 
ered with two Pratt and Whitney Wasp 
Junior engines of 450 horsepower each 

Cruising speed is 213 miles per hour; 
cruising range, 1,000 miles with pilot, co- 


pilot, and four passengers, or pilot and 
five passengers, or it may be operated as 
an 8-place craft with 2 pilots and 6 pas- 
sengers with a loss in cruising range 
Special safety equipment features the 
craft including complete two-way radio; a 
radio-compass ; de-icing “overshoes” on the 
leading edges of the wings and stabilizers; 
pre peller de-icers; constant speed propel- 
lers; automatic pilot and radio antennas 
so mounted as to keep them free of ice 
While the ship was being serviced at 
Municipal Airport Director Vidal stated, 
- he excell nt record of progress for the 
past year in aviation is most gratifying be- 
cause the growth has been sound. 
“Scheduled air lines have transported 
more than a million passengers exceeding 
all previous records with air mail and air 


hs in poundage 





express headed for new hi 

“Some manufacturers,” Mr. Vidal con- 
tinued, “have found it necessary to step up 
production so rapidly that there actually 
has been a shortage of trained workers 
particularly trained metal workers 


Flying by private owners and miscel- 


laneous operators, which includes charter 
and taxi flying, aerial surveying, crop dust- 
ing, experimental flying and student in- 
struction, 1s expected to total about 90,000,- 
000 miles in 1936, a substantial increase 
over 1935, 

a 

Although denied by Mr. Vidal reports 
persist that he will resign his office shortly 
with a view of entering private industry. 

However, at present the air commerce 
Director is concentrating upon a safety pro- 
gram to be adopted for the improvement 
of airline se rvice. 

Plans call for the expenditure of 10 mil- 
lion dollars during the next two years for 
the installation of new safety devices and 
radio facilities to be added to those alr ady 
on the federal airways 


(Concluded on page 64) 
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Edward—King or Duke—ls a Flyer 


Immediately after assuming the throne, 


ever to 
oe e | 


David Windsor in the win- 
f 1935 became King Edward 
f England, only to quit his 
ecember for love of a com- 
ly made political history 
ry at the start and at the 


HEN 
ter « 
VIll 
+ D 









lay of his rule the young 
1is own plane from the 
am to London, thereby 
the first British sovereign to fly. 
left. Giving up his 
American, Mrs. 
Simpson, Edward became 
Duke of Windsor, whereupon he 

1 into the cockpit of a plane and 
| a destroyer waiting to 


s he came, so he 


channel 
dward, in every way a 
her and the subject of one of 
gest news stories, become 
rst Brit king to fly and also the 
king r to flee his throne by air. 
use of the intense public interest in 
fe of the former king and so that 
AVIATION readers may have a rec- 





is aviation activities as well as ex- 
¢ his personal planes, 
icle is presented. 
years, in his own phrase, Edward 
flying as 


le has flown extensively in 
British Isles and 


1iS main means 


overseas and has 


more ite aircraft than any other 

i [he example he has set has 

ich t Ip civil aviation through 
l years. 

as king, he was no fair-weather 

exp! s keenest annoyance when 

s mad the “risks” he runs in 

To such questions Edward is wont 

t t h safety standard of the 

plane plus his own long experi- 

n whi founds his decisions 

not he will go by air in difficult 


by BERT D. LYNN 


David 


just one of the many airplanes the young monarch and royalist owned. 


Windsor or Duke Edward bought this DeHavilland Dragon in 1933. 


Edward flew from his palace to London. Not only was he the first king of England 
fly; he was first to leave his throne by airplane. 





It was 
This partic- 


ular ship is powered with two 130 h.p. engines. 


weather. Himself competent at the con- 
trols, although he has not officially qualified 
for a license, the ex-king brings a calm 
judgment and skill gained in hundreds of 
flying hours to reinforce the opinions of 
his pilot. 

Up to the present, Edward has included 
at various times ten planes in his private 
air fleet. Before 1929 he flew almost in- 
variably in an ordinary Royal Air Force 
military craft. But in the summer of that 
year he acquired for his personal use a 
Gipsy-Moth open-cockpit light biplane. 

In 1930 this modest craft was supple- 
mented by two Puss Moth light cabin 
monoplanes, which a year later were re- 
placed by two later models of the same 
type. 

In November, 1932, Edward bought a 
cabin biplane having additional cabin and 
luggage This was to be the last 
small single-engined plane in his fleet. In 
the spring of 1933 he acquired a Dragon 
biplane and a large Vickers-Viastra mono- 


space 


1 Sg ts ee 
<we , e oe ee. ae _ ak? See So 


His first airplane. Edward bought this Gipsy Moth in 1929 and spent many pleasant 


hours at 


the controls while those who watched after his well-being fretted at his 


“chance-taking” on the ground, 


plane, each two-engined. The Dragon car- 
ried six passengers and the Viastra twelve. 

In 1935 these two machines were turned 
over to the Air Ministry to be used for 
special radio research. In their place were 
purchased the two Dragon-Rapide 
which today are the Duke of Windsor's 
flying limousines and at least one of which, 
it is reported, will soon follow the 
king from England, 

Like all the earlier planes the Dragon- 
Rapides are colored in the scarlet and blue 
of the Brigade of Guards. The 
silver. They carry the British registration 
marks G-ACTT and G-ADDD 
is fited for the luxurious accommodation of 
six passengers in comfortable armchairs 

The specially-designed cabin furnishings 
include a writing table and a cocktail cabi- 
net. Two electric heaters are 
that they can be 
Provision is made 
board and the equipment includes Edward's 


biplanes 


tormer 


wings are 


Each plane 


so arranged 
used as foot-warmers. 


for serving meals on 
own electric tea kettle. 

Aft of the lavatory 
compartment containing 
erating plant with a capacity 
cubic feet, and 
and a gramophone and records 

The roomy cabin is paneled in five differ- 


luggage 
a complete refrig- 
of about 1% 
a typewriter 


is the rear 


stowage tor 


ent veneered woods, all of which are grown 
in the British Empire. The upholstery in 
the interior is grey and red. Insulation of 
chamois leather and fireproof airtight pa- 
per plus the double-thick non-shatterable 
windows make a quieter 
than a compartment on an train. 
Smoking in the cabin is permitted 

The planes have a top speed of 160 miles 
per hour. They for 
non-stop trips anywhere within the British 
Isles. Navigational equipment includes a 
powerful two-way radio set and complete 
instruments for blind flying. Ceiling com- 
partments contain parachutes for all pas- 
sengers. 


cabin which is 


express 


carry sufficient gas 


(Concluded on page 70) 
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A Glimpse at the New Howard DGA-8 


(See front cover drawing) 








A side view of the Howard DGA-S reveals a well laid out cabin with maxin 
visibility. 


ENNY 


job, intended primarily for 
owner and business executive 
It is provided swith an unu S11: 


and comfortable passenger con 


with plenty of leg-roon 


seats insure comfort for all 
seats are adjustabl 

vertically and are spring bal 
adjustment can be made quickly 
The rear seats are the | 
and even with the front seats m 
to their farthest limit, there is 


leg-room for those in the rear s 


HOWARD has very 


introduced his Howard D¢ 


Due attention has been 1 
gage problem, hence the excepti 
baggage space to the rear at | 
space behind and above the rear 
such small articles as hat —_— ae 
soundproofing applied to the ] 
duced it to the noise level appt 


that of an automohil lhe larg 
gage space is accessil | 


outside door which is a great « 


The gasoline supply is carri¢ 
the floor in two tanks witl 
of 90 gallons, the suppl ov” 


gine being through an engine dr 


pump and an auxiliary wobble 
simple valve arrangement withi 
of the pilot selects cither tank f 
an obvious safety feature 








A three-quarter front view of 
of many 


the 
men 





tanks below the floor, 


several distinct advantages are gained: (1) 
This is an obvious safety factor 1n a crash; 
a positive fuel supply is assured without 
the danger of s-locks so common with 


does away with the neces- 











sity of clim Q er the plane when serv- 
icing, avoids spilling gas and permits the 
attendant to stand with both feet on the 
ground whi serving the gas flowing into 
the tank openings And the tanks are so 
arranged that the can be completely re 
moved thin a very few minutes 
disturbing the 

The power-plant consists of a Wright 
Whirlwind R7 E2 engin rated at 320 
hor e! lrives a Hamilton 
star UC ible pitch propeller Ac 
cessibilitv to t engine group, including 
( nd battery can easily be 

( the removal of the entire 
¢ yr and ampl room has been left be- 
tween the engine and firewall for working 
on the accessories 

An all welded chrome moly steel tube 
construction is employed for the fuselage, 
covered with ric. The wings are carried 
by tw olid spruce spars with truss type 
spruce ribs and are braced by the conven- 
tional externa ee braces The wings are 


completely covered w 


th plywood which is, 
itself, covered wit! fabric for 


finish and 


( ( cittacd on page 





Howard DGA-S which has met with the approval 
versed in airplane design. 


Aviation Aids Science 


ry 
tiles unusual aerial surveyors have 


een launched in eastern 





habits of ai rne pi n, nemesis of 
| tin nd } ler 
av fever vi s in¢ S being undcr- 
taken b the P] del 1 College of 
Pharmac and ence Che metrop - 
‘ +) ' ‘ 


tan area of Philade pl la and a section 
of southern New 


Atlantic City and extending seaward 20 


miles are the sites of the study 
Washing’ thie al it stated alt 

tudes is made possible through use 
new apparatus e major element is a 
tube, flared at the collecting end like a 
cornet Chis ittached to the wing of 
the airplane and is connected by means 
ota ubber c« upling t 1 ash bottle 


which is fastened in the forward cock- 
pit. 

expand knowledge of 
1f nature’s annual 





land, a scientific 


airplane survey of Fall f 





was con- 
brilliance 


of this foliage is so famous that many 


ducted over six states The 


Europeans come to this country eacl 
fall to enjoy the gorgeous spectacle 
Science has not yet discovered what 
factors govern the time when the leaves 
turn color, the location of the most 
brilliant hues and what temperatures 
produce the most Intense coloratior 
Tl facts the airplane observers at- 


tempted to discover 


hese 


Gas Bag Observations 


a" the annual dinner of the Veteran 
4 Balloon Officers of the World War, 


} 
er command- 











ing ficer f thie n corps it 
l'rance, said « ve bal ns were still 
the only dep ble met d of directing 
artille 

“T have talked this over with the Sig 


very recentl es he said, “and 





1 am informed that there is yet no 


method of 1 ‘ unication  be- 
tween air t and ground which can- 
not be jam vy the enemy. 
‘Balloonist n their elevated plat- 
forms as ob ervers, wit telephone lines 


Wes 1 


to the batteries, still form 
ation 


+} 





only sure 
With _ bal- 


non-inflam- 


means Tr ce 





loons further wi 


function becomes stil 


more dependable and important.’ 


A Source of European Photos 





this magazine 


400 titles \ll photographs are in the 
form of postcards and retail at 63c per 


dozen. 








Lig! 
oft 
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Santa Now Uses Ain Ai\irplane 


by MAX KARANT 





salt water broke white over the 
ged rock of Mt Desert Rock 
ht T} day was clear and cold. 
undred i circling sea gulls set- 

vly to the cold, barren rocks. The 

tic cl angrily as the age-old 
smashed the driving waves into 


f salt The gulls 
to the hard beauty of na- 


spray. 


he tiny island in search 





ev r 
ps of 
n the sturdy lighthouse tower the 
lad keeper patiently labored over 
is charge—The Light. Suddenly 
s that had settled on that lonely 
ck more than 20 miles off the coast 
late northern Maine, screeched 
nd flapped away in fright. The 
ed to see what had alarmed the 
Chere, just a few feet off the ocean 
uthwest, flew an airplane. 
was all that keeper needed. He 
he t circular steel ladder and 
1 for the round, four steps at a 
He bans ut of the tower door 
the t stone house in which he 
s family live through the long win- 
t \ seconds and the rock’s 
population was in the open, waving 
Bill W paw!” 
< it e ocean’s surface at 100 
ir, the big tri-motored mono- 
s rapidl ( the island. As 
Stinson airliner drew within a few 
s of the tiny island’s shore, the pilot 
tled down the three thrumming en- 
dling speed. The big ship “slowed 
80 miles an hour and soared 
over the lighthouse. The madly 
us little group saw the pilot wave 
n 
as the big plane passed directly 
e little stone house, a_ heavily 


package plummeted 
and bounced heavily, almost at the 


the keeper and his family. There 
mad scramble for the precious bun- 
plane circled steeply back over 
l as its “bomber” waved happily 

is special hatch in the cabin door 


up below 





Lighthouse keepers live on mere rocks like this many months at a time. 
of the time it’s impossible to get to outposts like this because of heavy seas. 





i 


This lonely cable station off the coast of northern Maine had just received its annual 


aerial Christmas present 


when this picture was snapped out 


of the special hatch. 


That's the plane’s tail covering the station roof. 





Bill Wincapaw, Jr., about to “bomb” an 
island far out in the Atlantic. 


A large part 
These 


people look forward eagerly to Bill Wincapaw's annual visit. 


The average person, when introduced to 
Capt. William H. “Bill” Wincapaw, 
ably would refuse to believe that that clear- 


prob- 


eyed little man earns his living in the man- 
ner he actually does. Though Bill Win- 
capaw really doesn’t look his 51 years, he 
never would he taken for an airman of any 
kind, let alone one of the nation’s pioneer 
aeronautical veterans. If there’s 
in the Wincapaw 
like the popular conception of an 
it’s Bill Wincapaw, Jr., already 
veteran at 19 

It was Bill, Sr., 
airliner which 
his family greeted so energetically 
was Bill, Jr.. who “bombed” 
this last Christmas Day 

The keeper of the light on Mt 
Rock isn’t the only one of these 
watchmen of the sea who knows Bill Win- 
capaw. Not by Bill 
Friendship, Maine, in 1885, and we'll pres- 


anyone 
family that looks at all 
aviator, 
a flying 
who was flying that big 
and 


the lighthouse keeper 
and it 


the island on 


Dese rt 
, 
lonely 


far. was born in 


ently see Friendship is proud that 
that particular birth took place with 


village limits. 


why 
in her 


Bill Wincapaw was born in a rough two- 
fisted country in rough two-fisted days. 
He was raised among one of the hardiest 


groups of men in America’s heritag¢ 


seca- 
men. From these sturdy folk, who liter- 
ally take their danger as they do their 
meals—three times daily (and then. some) 


—Bill Wincapaw developed an _ enviable 
supply of that fairly uncommon quality 
after which his birthplace was named. 
Bill’s admiration and respect for the light 


housemen, coast guardsmen and north At- 


lantic fishermen is what earned him his 
fame. 
sill first took to aviation in 1911 when 


he learned to fly under the tutelage of 


Glenn Curtiss. In those days, once a pilot 
soloed he automatically became an experi- 
enced Bill Wincapaw 
went right into business. It can be taken 
for granted, of course, that he went into 


aerial veteran, so 
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commercizl aviation in his most-] 1 sec 
tion of the United S‘ates—along the At 
lantic coast from Mas husetts N 


Brunswick 
Rockland, Maine, was the site of t 








Wincapaw ar } sti 

There Bill succes pe é ! 
company and had charg the Curtiss 
marine base ther¢ TI 

helped Bill earn an enviable rt 

of the Atlantic coast’s best “boat” pilots 


Many of the north Atlantic marine: 

owe their lives today to the fact that Bill’s 
love for 
into the 


these people sent 
ocean into the teet!l f trea rous 
bring a badly injur 

woman or child back to medical 


storms to 


To most people in the | te CS} 
Christmas means a happy sn¢ 
around the traditional balsan th preset? 
to surprise and glade oung 
alike. But, to the comparativel | 
group of hardy folk whose task it is te 
guard the treacherous rocky north At 


coastline, Christmas u ll marks t ¢ 
the dreaded season of f 


LQinning o 


cold, pounding storn nd batter . 
I island. 














tainous seas—everything that spells deat ture is the right engine’s nacelle. Note 
to the mariner who happer a the lighthouse keeper and his fam 3 
P ° . above and to the left of the lighthouse’s 
too close to that dreadec re | the base. 
patient, fearless guardians « t] 
s . 1) Christn antl, e7 
"ie Cons, then, , =a soe - ber who ne to stroll to the cor- 
eginning to wintry hardship , 
; adnr “s ner drug store iy of them 
Each of Bill Wineay ( t S I 1 litt] 
flicl | | ‘ Dut t t nely peopl these little 
ights has been longer a G , 
t gs dropy om the sky are a luxury 
its predecessor ror S Pay 
est one cr tg none would t r 16 pounds of gold 
in 1928 when he mace his first S . . p , 9c 
CI ” Biol ‘ f ata I of each of the | 4 
« yn 1 the ( ist tine Q 4 . > 
re - diy , bu d Wincapaw on his 1936 
took two days to make with a big t: ’ — 
page aller E flig This year’s flight cost 
tored Stinson loac most t a ( Th ) 
' ; oughly abc $ 10, was paid for Bos 
with scores i bundies . 
F 7 . ton and Ne Y usiness men 
‘rom just a tew newspapers and « , , Vf . 
cide page Ba: e Through Geor \lason, an associate of 
rettes back in the ear ‘ Bi 1 er , , 
i F Magee os e: ES invited to make the en 
dropping, a typical LYof 111¢ , 1 
si I 1] : ie Atlantic coast as an 
unds and usually cont ( ( , 
I | 1 nt and as a representative 
rettes, almanacs, cc ( K . 

‘ ‘ Pega ae : Port R Av ON \n American Air 
women’s hose (for lighthouses re the ' ' Pee 
k 1] , . _ ner lana I bost airport, southern 

eepers are allowed t r € i me nal « the rist as fliol 
chewing gum and cand thing : ?, 
1 | 1! + ré I ¢ Ol 0 au ¢ 
appear a little silly to the avera , ‘ 
PI flight t ad Phe next mor g 





the 
fly - 
the ocean. coas Guard Stat 


Wincapaw is at 
low the plane is 
ripples on 


Note how 
the 


controls. 
ing by 


Nahant 





Miss La Touraine roars low over a rocky 
The cone in the center of the pic- 











Ti plane took off car 


ely small number of 
newspaperme! 


een cut in the cabi 


Touraine,” the 1936 
“Heign A camera plane 
from Boston airport 
ent as Camecrame! rt 
times as he “he ed 


coast guard sta- 
i light The camera 
Boston at Marblehead 
Chursday I 
the Ancient Order of 

| should Say Wave 


Native of the 





Feceiv ce 








huts as we 
ern Point, 
Island, Merrimack Reef, the 


Baker's Island, East- 
Thacher Island, Straitsmouth 


went 


.. one after another Bill would throttk 
back and “M Ss La Touraine’ ] 


into a slow glide and 








Bill, Jr heave 
board to the w: g oT 
Thursday’s fl t c 
tar nortl is Ol () 
Phe we headed ch 
National Broadcasting 
walted to tall br 
lor a program from the air that afterm 
It was still dark the next morning \ ¢ 
we stacked bundles in all t the big 
tri-motored ship. Only four of us w 





he aboard this trip, for it was the mai 


and was scheduled to cover ever 
thing as far north as srunswick ;¢ 
the Bay of Fundy Bill Barnes, Bost 
newspaperman, and I helped the two Wi 
capaws load the plane. 

In a few m climl 


slowly away from Boston airport into the 





S we were 


lightening sky over the Atlantic. Roaring 
up the endless New Hampshire beach 
the early morning light, our first goal s 
showed dark off to our right as the rising 
sun set it off against the sparkling oceal 
A slight touch on the control wheel 1 





“Miss La- 
Boon Island, a 
Boon Island's 


aited us despite the 


we he: with 


ded out to sea 
Pouraine’s” nose engine on 


ew miles of 


t Cap 
handful of humar 














early hour 

Bill throttled down the engines as Bill. 
Jr., aimed at the tiny bit of rock and its 
lone lighthouss “Let ’er go!” boome 
hack from the controls and young Winca- 
paw threw the packagt A steep bank 
toward the mainland in and 
we could see the islander g 
open their “stocking 

As the sun rose higher a 
Porpoise, Wood Island, ee 
Ram Island and Jordan's Reef pass¢ 
der Ing | el wi banked l ] 
and at Portland, Maine, for fuel 
Ni s wasted there and we wer n 
the air again in a few moments. Back t 
the breath-taking ocean-skimming ind 
Halfway Roch Serul Islan‘, Damaris- 
cove Island coast guard sta n and tar 
out Monhe check¢ t } 
the map t ( atter 
zooming Islat coast 
vuard station an tter circling Mat s 
Rock ilmost a dozen miles ff-shore , ag 
turned toward the north and Vinal 
Haven in Penobscot Bay 

So it went th methodical, matte i 
fact precisio1 We v sited each littl S 
tion and island on the detailed marine may ‘ 
Each time Bill Wincapaw’s grateful friends 


wave ( 


QO ip the ¢ t to Bass Harbor Head 
and Great Duck | I, ther sea ag 
to visit the farthest it pomnt on the 
flight—Mount Desert Rock, 24 miles off 
sl rc 

Instead of a dangerous, hair-raising 
up into the wilds of Maine and New B s 
Wick, oOurT idvent ni is confined te 
killing « a chicl 1e isl las Bil 
Ir., aimed at. the d's tiny flock 
scored a bull’s-eye then there was 

(( Po cy 
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A Few More All-Wing Planes 


by LEWIS OWEN 


In addition to the group of all-wing planes described by Mr. Owen in the September issue of POPULAR AVIATION, the 
author rounds up the remaining all-wings in the following article. 
the Arup. 


‘ the September, 1936, issue of PoPULAR 
ATION I reviewed a number of inter- 
wings types, and now will cen- 

he series with a description of such 


wn all-wings as the Pterodactyl, 
Stout, | Lesh and Arup de- 
S the publication of the first article 
ch Government after extended 
issued reports stating that the 
ng type is not a feasible type and 
re ider the ban of the govern- 
ever, should not discour- 
ment for govermment officials 
ide misleading and inaccurate re- 
come toa unique development 

1 1K 


ying W This plane, shown in 
the Westland-Hill “Pterodactyl 
1 is the only military type of 
nstructed since the “Dunne.” 
’ it is a biplane, but in 
ver wing, which has no 
stly as a brace to give 
ength necessary for a combat type. 
ings to mind the World War “Nieu- 
hi reality a parasol mono- 
ng which was simply 
added to provide 


umlined girder 


“Pterodactyl,” which is the 


a series of similar ships, has sur- 
speed and maneuverability, and 
evidence of becoming a practical 
pe Although the extreme sta- 

he “Dunne” has been sacrificed in 





this stunting ability, the plane is 
of against the stalls and spins to 
designs are ad- 


nore conventional 


p is utely devoid of the fatal 
pots,” the observer-gunner, who 
the rear, having a very wide arc 
d no tail group or aft fuselage 
ff 
test and « of the most success- 
the sweptback Flying Wing is the 
e 4 ” . 
famou Arrow,” designed by 


Waterman for possible production 





uch discussed $700 class. The de- 
is little pusher monoplane are too 
vn to be peated here. 
Pin 
QacK 
or? — 
‘ VA 
) a “i - 
Ps 
ij os 
< < = — ‘ 
Tice ~ 
THIN | 


CARDBOARRO | 


, | 


Fig. 2. Showing the outlines and dimen- 
sions of an all-wing paper glider for ex- 
perimental work. 
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He was assisted by Raoul J. Hoffman, designer of 








Fig. 1. Westland-Hill 


many 





Fig. 4. 


The Kohl Flying Wing. 

It is enough to say that it is what may 
well turn out to be the answer to the avia- 
prayer, a sturdy, and reliable 
plane whose low production and mainte- 
nance cost bring it within the reach of our 
slim bankrolls. 

The first of Waterman’s designs to at- 
tract any attention the “What-It,” 
likewise a tailless monoplane. This plane 
was successful enough to be shown in the 
newsreels, where it generally caused a bit 
of laughter. The “Arrow” was its direct 
descendant and was sponsored by the De- 
partment of Commerce in its search for a 
practical “flivver” plane. 

That concludes the list of Flying Wings 
which employed sweepback. The other 
division of the high aspect ratio group, that 
having taper alone, is almost equally pop- 
ular, although more recently so. 

The first “modern” instance of the appli- 
cation of taper to a Flying Wing is in the 
1929 “Unu,” designed and constructed by 
A. Kupper of Germany. This machine was 
a glider, consisting of a stubby fuselage 
and long, cantilever wings with twin rud- 
ders at the tips. Little can be learned of 
the construction and performance details of 
this ship, so it was probably only a quali- 


tor’s safe 


was 


fied success. 

In the same year M. Fauvel of France 
obtained a patent on his design for a Wing, 
as shown in Fig. 3, which was drawn from 
the patents records. The design covered a 
machine with a cantilever wing tapered 
both ways. An overhead motor mounted 
on struts 4 la seaplane is called for. The 
patent drawing also shows several unique 
features which seem almost amateurish. 
These include the method of directional 
control, and the method of counteracting 
torque. 

In lieu of rudders, M. Fauvel proposed 
to use sliding panels at his wing tips. Upon 
exposing one of the panels, the air resist- 
ance would slow up that tip, and the plane 
would turn. These panels could also be 
used as air brakes by extending them both 
simultaneously. 


“Pterodactyl,” an 
experimental stages. 





all-wing plane that has through 


passed 





Fig. 5. The Fauvel All-Wing 


plane. 


For counteracting torque, he devised an 
arrangement whereby the motor when turn- 
ing over moved slightly forward on its 
hinged mount. To the mount was attached 
a wire which, by means of pulleys, raised 


one end of a lifting strut, supported by two 
fins at the trailing edge of the wing 
The faster the motor ran, the more the 


strut tilted, and the plane remained level 
Just what would be the effect of 
motor that roamed all over the plane can 
easily be seen. However, th 
was good, and sometime later a plane was 
constructed under these patents which was 
quite successful. 


having a 


basic design 


Late in the year 1931 Germany again ap- 
peared on the scene with a very well de- 
signed machine. It was called the “Kohl 
Flying Wing,” after Captain Hermann 
Kohl, famous trans-Atlantic flyer who 
sponsored its construction 
designed and constructed by the aforemen- 
tioned Alexander Lippisch and _ the 
brated German glider pilot Gunther Groen- 


hoff 
As can be seen in Fig. 4, sketched by Mr 


The plane was 


cele- 





w 


Fig. 3. These views were taken from 
Fauvel’s patent drawings and show the 
salient features of the Fauvel design. 
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Hoffman, the plane was a pi 
twin rudders at the tips of a wing 
leading edge 
able degree. The 
developed 30 h.p. drove 
top speed of 90 m.p.h 
The 

that of other Wu 
negative 





design of this cr diff 








was replaced isn + ¢ 
performed excepti 

easy to handle De 

accomplished without 

The reasons whic Herr I 
have had for abandoni t} 
and negative trailing | 
ployed with such su R 1 his “St 
plane Ss, were not ma le ] 
assumed that in re +4 
with the designing V\ 

In 1932 France cam 
most beautifully streamlined lt 
ing Wings which had thus 
structed The “Guer« \"\ © 
and built by Louis Guerchais 
Fauvel patents, boast i ete 
landing gear, and | 
smoothly into the deet 
20 h.p. Goiot, was 1 te 
above the cabin All tl 
tures of the uvel t t 
leaving a very praiseworthy s| 

The wing span of t 
with an area of 215 Eo tot 
was 11% ft. including the ent 
and she stood 6 ft. 3 in. high, « 
the motor 

In contrast to the ual 
“Guerchais” had its ail 
edge, after the fashion f wing slot 

Although a speed R 
80 m.p.h. and cel 17 
claimed, this snapt Ta 
create much of a furore 
So it is surmised tl 
culties arose, probat a 
control, since any plat od 
SO m p-h ona 20 
plenty of attention if everytl 
right. 

Fauvel himself has built se 
Wing” airplanes, all of them m 
successful. His latest, built this 
shown in Fig. 5, sketched by Mr. H 


This Wing weighing 560 Ibs. is 1 
Pobjoy engine, rated 
ST) ] t 112 m.T 


seen t 


a British 
which imparts a 

As can be 
stack up with that of other FI 
and 


while the ship has the sa 


Kite-Wing invented 
Lesh. 


The 
Lawrence 


Fig. 7. 





by 





rhe 
Williar 











Bat-Wi 








= patent by 
nu Stout. 











teristics of the others, it would seem that 

M. F veils esign lacked something 
Che large wheels, not shown in this view, 
d_ the nlining of the engine 
ht offer « gh parasitic resistance t 
( t the k of speed, and, too, it 
I t be rem<é ered that the horse power! 
creases at I greater rate than the 
eC \t we can look to M 
Fauvel for ¢ teresting deve opments 

he nez 
rhe first t ow aspect ratio Flying 
Wings was designed and built by Willian 
Stout As ¢ be seen, a conventional 
| ag é even to the tail sur 
face (Fig. ( This design was very 
poorly e1 red, and may be said to have 
f t the large chord, which is 
resé ce to a Flying Wing. 
However ’ be remembered that this 
it la I¢ the science of Aer¢ 
1 st a bit young 

Stout t t a patent on his design in 
1919. Int ngs he shows a plane 
slight] ff rom the one he had al- 
ead onstr It had a tubular fuse- 
e starting t half way back on the 
wing, and ex ig some distance in front. 
However, he 1 ned the tail surtaces 
ich flare from the rear of the g 

I l to decide n which 

te t this sit has many of the 
cteristics while the unique of 

class by itself 





In 1919 Captain ] 


f tl M series of 


ere ry 
rat Phe rst, shown in Fig. 7, taker 
n the patent rawings, tapers Irom a 
swept back leac edge to a point in the 
rear, forn triangular elevator 
lr i ns are set into the wing, 
which entire encloses the pilot The sec- 
nd de¢ S ed a plane similar to the 
Stout,” « ch the usual trailing em- 
pe age is used The Lesh patents were 
take! s] before those of Stout 


Martin, de- 


foil sections, 


ames V 


alt 


used on 1 Flying Wings, made many 
t th low aspect ratio wings, 
ng ratios of 1 and 1 3 He was discour- 
ged, h ever, to find that the lift drift 
I o was reduced More recent tests show 
that the increase in maximum lift which has 
beer prev sly explained, can be utilized 
to overcome t reduction in L/D 
It nter to note that the Amer- 
ical eem e the most enthusiastic 
I ter f low aspect ratio Flying 


Wings. Knowing tl 


e remarkable astute- 


1 Ss ( erican people, one cannot 

help but t fact significant. A half 

dozen Yanl iy be wrong, but there is 
1 much gre chance that they are right 


Dr. Cloyd 
chiropodist 
paper insole 
perform well 


der, whereup 


L. Snyder was a contented 


One day he tried 
s, but found they would 
without the addition of ar 


the, vylided 


From this humble beginning, he devised 


machine which finally evolved into the 


known “Aruy 


for a gas l 
intended to | 
his origi il 
sized model, 
of lifting a1 
a che rd ( | 

Dr. Snyd 


Powered | 


1 P 
to make poss 





W ovevodsky 
covered also 
lage takes tl 
including tl 


} 


to present 
] 





1e called in | 


interested in 


mal 
conducti 
the design, tl 
idea and cot 
plane A cor 
holders to fi 
first “Arup” 

It had 
of 14 ft., 


Powered | 





ship attained 
a landing spe 
of better t 
performanc 
case with al 
to stalling 


controls was 


tip ailerons at 





vertical ru 


So grati 





this first 
almost imm 
completed 
had been n 
mysterious 


yor 


thereuy 
utilized all t 
been gained 

This latest 
model in th 


faces over tl 


a Spal 




















H ever, his pate 1 ( 
ed : and e never re 
ui e “Arup ig. 8s 
I vhich was only a 
eing capabl contre 
1 It had a spa ot 2U 1 
} ft. a a thic ss of 14 
a 320 ft. “Dirig 
place I Zep] S 
S n Ss, the plane s 
eee Q: ee ‘ 
1 alread en patented | 
ose 1919 basic pat ts 
ill planes in w 
Burnelli 
Desiring at 
pl nt the Go« lyear I 
R: Hoffman, who had bee 
I 1 \\ since aré 
ng a study of the situat 
ng windtunnel tests 
ey dec le | t discard t] gas 





centrate on an All Wing air- 
is formed with stock- 


nce the work, and in 1933 the 


npat 





= te 

1 ( 19 ft. and a ( 

t urea of 211 s t 
} p. Continental, this 





( f 23 m] a speed 1 
n4to1. Needless to sz s 
characterize di as 1S t 
I y Wings, by its resistanc 
g. The usual 
eing ¢ ected t g 
el tor, as well ast 
ying was the performance 
“Arup” that another was start 








ate Short t 
betore a sort of! 
e ¢ it, this machine vas 
! 
rn ( structio! s 
a new ship ( 
1 a 
i luable experience tha 
y the pre ous work 
ship differs from the other 
} } = | + WT 
it t has horizontal tail sur- 


e rear end. The area of these 


oncluded on page 71) 











—— 


Arup fiying-wing devised by 
Dr. Schneider. 


a 
to glide some 











by 
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The 


NATIONAL AIR BOARD 
S a VS— Unbiased Opinion to Further National Aeronautics 


Richard Aldworth 
A. Raymond Brooks 
Ray W. Brown 
Douglas Campbell 
Reed M. Chambers 


1 TT 
| 


ITH the Chairman laid low by 
ional but annoying influ- 


enza, Mr. E. Burke Wilford pre- 
ed nd vigorously at the eighth 
eting of the Air Board. 
M ne guests at the meeting 
re Mis ea Rasche, the distinguished 


German aviatrix, Vincent J. Burnelli, 
hose d ns are now being built under 


and Prince di Castelci- 


{ i pe ( 
d of Palermo, Italy, an au- 
aviation 
The A pursues the policy of 
extending veleome to well informed 
ers t 1eronautics and its proceed- 
ings aré¢ th enlivened and enlightened 


ST-CLASS MAIL BY AIR 


he British Air Ministry has just an- 
inced that beginning April Ist it will in- 
gurate ter and more frequent sched- 


Cape Town run when 
new Short Brothers flying 
ts ll be put into service It is most 


¢ t mail over this route will be 


rric ut the usual flying surcharge 
nd that 1 s the first step in an am 

der which all first-class 

illy be carried by air 

the British Empire. The Air 

Board responded with interest to the ques- 
SHOULD NOT ALL FIRST-CLASS MAIL BE 

ARRIED BY AIR? 
Captain Depew thought it was only logi- 


Future progress in airline transportation and passenger safety 
pilots. 


Richard H. Depew, Jr. 
William C. Fleming 
Betty Huyler Gillies 
Randolph F. Hall 

C. S. (Casey) Jones Earl R. Southee 


MEMBERS OF THE BOARD 


C. T. Ludington 

J. S. McDonnell, Jr. 
Augustus Post 

Dean C. Smith 


D. W. Tomlinson 
William Van Dusen 
Grover Whalen 
E. Burke Wilford 
R. C. Wood (Paris) 


James B. Taylor, Jr. 


ALEXANDER KLEMIN, CHAIRMAN 


cal that all mail should be delivered by the 
fastest and best available carrier without 
any premium. He thought that the people 
of the United States were fully entitled to 
such service. 

At the advent of train travel no distinc- 
tion was made between mail sent from 
New York to Chicago by train and that 
carried from one 
by horse and buggy 


western city to another 
The cost to the pub- 
lic in either case was identically the same 
and the Post Office in those days just used 
the best 
whether by train or horse or pony express. 
He did not see why this should not be the 


available method of delivery 


case today 
As a 
amount of first-class mail, not specifically 
marked Air Mail is even today carried 
by air between New York and Chicago so 


matter of fact a considerable 


as to enable certain of the transport ships 
to carry their full mail load 

It is also well known that the Post Of- 
fice generally makes quit 
air mail stamps. If all 
carried by air, the 


te a proht out of 
first-class mail 
volume of air- 
enormously, 


were 
borne mail would increase 
costs would go down accordingly, and a 
nation wide system of air mail at ordinary 
costs would he perfectly feasible 

\ motion of August Post was seconded 
and unanimously adopted: “The Air Board 
Post Office Depart- 
towards ending the 


recommends that the 
ment work steadily 
present surcharge for air mail on all first 


class mail and that it should 


} ’ 
class mau wiherevs 


REMARKS BY MISS RASCHI 
Miss Rasche expressed tremendous ad 
miration for the aviation progress shown 
in the United States since her last visit. 
Miss Rasche thinks that we have the best 
sport, transport and military planes in the 
world 

Junkers craft from this statement) 
Discussing the Transatlantic Air Races 


(possibly excluding some of the 


to be held this spring in commemoration 
of the Lindbergh Flight, the German avia 
trix thought this to be a most admirable 


gesture—yet she questioned the value of 
the undertaking. 

All the advantages that can be derived 
from pioneer solo work have already been 
Solo flights across the Atlantic 


might possibly end in accidents and crack 


achieve d. 


ups and do aviation mort m than good 

Transatlantic flights in large machines 
when properly organized, such as by Pan 
American, were in her opinion of far 


greater importance and would be more 
likely to advance aviation Referring to 


the renaissance of glider flying in Germany, 


the distinguished aviatrix stated that power 


gliders were now being used more and 
more but the engine in such power gliders 
was used only for take-off and after this 
the glider became independent of fuel and 


This system 


was used purely as a soarer 


of take-offs with power makes the 





lies as much or more in the training of the mechanics as the 
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glider independent of car towing and other In some cases, where a pilot’s work falls we have had five very bad air line crashes, 
methods of launching and therefore has ff, it may be a matter of “concentrated four of them when actually flying the line 


fully entertainment” rather than aeroneurosis. 


interesting possibilities, as the Board fully 





Captain Depew, who has been flying now 


and the fifth on a test flight. These were: 
“The crash of the Western Air Express 


agreed. 
AERONEUROSIS over 25 vears, and shows as much skill and air liner, presumably killing all occupants 

Captain Harry Armstrong, director of freedom from accidents as ever, made a —some 7 or 8, I believe—no trace of the 
the Physiological Research Laboratory ot very good point that altogether too much wreck having been found as yet. 
the Army Air Corps, writing in the Jour tress is laid on th sical condition of “The crash of the Northwest Airways 
nal of the American Medical Associatio1 the pilot and not enou on his judgment, ship, killing the pilot and co-pilot, the only 
sets down the conclusion that 50 per cent xperience and knowledge. occupants of the ship, and apparently de- 
of pilots over 30 years of age are affl | Pilots need not be 100 percent perfect stroying considerable mail 




















Chey need not be ath 


“The crash of the Eastern Air Line ship, 


with aeroneurosis. He defines tl 1 physi specimens 
“chronic functional nervous disorder tes. The researches of the Physiological piloted by Dick Merrill, without loss of life, 
ring in aviators.” Laboratory might be all right as far as they and with minor injuries to occupants, ex- 
Quoting a newspaper article It ent, but there are a great number of — cept in the case of Merrill, who was pain- 
found in tests upon an unselected grouy pilots over 40 years of age who are flying fully and somewhat seriously injured. 
of 163 pilots of all ages, to begin wit the airlines in all } ls of weather and “The crash and burning of the Braniff 
very small percentages in the lowest ag ng a good jo t Airways ship at Dallas, killing all occu- 
groups, and rise to more than 50 per cent [It was the consensus of opinion that until pants—I believe 5—who were employees 
those between 40 and 50—unfitting them for irther informatt as available the con “The crash of the Pacific Air Transport 
flying in what should be the most u isions of Captain Armstrong were open Boeing, near Saugus, California, killing 12 
and proficient years their lives t riticism, and it would be an untatt “Of these, all except the Braniff accident 
“The nervous strain of flying—bearabl irdship on pilots were the public to enter- were ships flying on regular schedule. Evy- 
for years, but cumulatively mounting to t tain the erroneous idea that a man over 30 — ery one of the four was due to bad weather. 
point of breakdown—was assigned as tl s of age could no longer be trusted to All ships were presumably equipped with 
reason for this sharp upward curve.” the most modern aids to air navigation, in- 
It appears to meml t B rs cluding two-way radio, although I do not 
while Captain Armstrong is und ul : | The most important topic brought up know whether any of them had radio com- 
an authority on acronautical physiol r discussion at the 8th meeting was the passes. All of them crashed in the moun- 
that this was neve rth le ss an ther ir stat tion of airline accidents. A number ot tains. 
of the tendency of medical specia ISts lefinite questions were placed before the “I consider that the great majority of 
lay undue emphasis on some aspect of their ne a ae ae gps. Pte 
ties ird ; a air ine crasne¢ bOGa) 3 due to a wrong 
"sais. pettnps, will recall a recent 1. What she u d th Air Lines do to operating policy. I believe that the lines 
‘eeetiitines tine eel teen | ce iu 1 act den : _ are pushing the personnel and the equip- 
tent Mites ta Wondesland was an exan hat shou lt De partment of Com ment too far, and beyond the limits of a 
of sadistic mind calculated vain ths erce do to reduc accidents ? safe operation. They are trying to fly with 
of children forever! According to Mr OMI JN AS A SOURCE OF ACCIDENT passengers in weather which 1s too bad for 
Wilford psychologists ar ik Cis mes: Sheae In all fairness it is necessary to set forth safe operation, despite radio aids, etc. 
50 percent of the people are deranged vie that cor among the air- “Radio is a tremendous help to flying—in 
There is no doubt that Captain Arn s themselves 1 ne of the causes fact, it is indispensable to scheduled op- 
strong’s studies are not to be treated light ccidents Perhaps the best way to set eration. But, notice that I have said ‘indis- 
ly. Nevertheless his views were not up rth this view is to quote from a letter pensable.” When the radio goes out of 
held by well informed members of the Captain Depew. commission, it is extremely dangerous and 
Board. “In tely the past two weeks, (Continued on page 66) 





elke %, PR 
ee > 


Troop-carrying and bombing were the missions of this British Vickers 163. 
engines and was a dangerous foe in anyo 








It’s powered with four Rolls-Royce’ Kestrel 


e’s country. 
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“ ..Clearand Unlimited’ 


by SWANEE TAYLOR 


Our versatile commentator, in his highly interesting and entertaining manner, makes pertinent remarks concerning doers and 


“™ ERTAIN dour murmurings drift- 
k t my ears here of late 
lent that this depart- 

nent’s stand on some 
matters is still a bit 
rhis is prob- 
bly due to an un- 
fortunate literary 
style which lacks 
clarity and_ to-the- 
ointness. It seems 
that the customers— 
too many of ’em— 
have an idea that I’m 


Well 


I'm not, not by a 


agin’ things. 





Our Commentator, 





Swanee Taylor. ugfull In fact the 
sin of comm ssion I can’t abide is a 
ed abuse of our beloved 

t ( put e policy bluntly 

t 1 d-up and isn’t over 
pangles of publicity, I’m 

( Sente r agall picase 

t grasp the utter m 

r e and my repor- 

It is the d “cold 
ght; ve know, no 

\ vhereas it’s plain 

ghty good for insomnia 

Ie d conscience and/or 

S f rment 

So, | r everything; particularly 
eve! lling army of men and 


thought 
I mean the Great Buy- 


erve our every 


Press Relations... 
1 in the Industry today is 

of that overwhelm 

gly potent Dr. Jekyll-Mr.Hyde influence, 
Ameri Pres The sooner we win 

ver to our way of think- 

he open with every- 


l 


g sweet-as-'lasses candy 


ner we will dry up a 
which rises to plague 

enevet aster strikes 
ersonal [ don't think that the Press 
hinder the 
upward 


t imned t ourselves with our nu- 


steady 
Shucks, we 


s blunders and occasional bursts of 
eaded gness. Witness, please, the 
nal development through the past 
decad There is nothing in history 
é 1 it save possibly broadcast- 
None-the-less most of 

vroth to the point of apo- 
a crack-up story 
should watch their 
Which, in itself, is 


vze the distressing 





ect and 1 apply a poultice 
hest to keep crack-up news out 
the papers, naturally, is to quit cracking- 
| ‘ - owt ts +1 


y this remedy is too 


doings in aviation. 


heated if the 
However, 


nothing complex 


simple; man always feels c 
cure isn’t a little complicated 
try as we will, there is 
about getting a fair break from the daily 
papers 


do it, and this method is, strictly speaking, 


There is only one other way to 


almost as simple as the first one mentioned. 

Here is all there is to it: We've got to 
stop whacking hell out of cameramen who 
There 





arrive on the scene of an accident. 
is no surer way « “getting the 
in a news story than for the city editor to 


works” 





hear that his reporters and photographers 
were roughly handled 

Oh, I know it is galling to stand-by and 
watch them photograph a wrecked air- 
plane, particularly if it is torch-off. But 
brawling at such a time doesn’t he Ip a dead 
brother, nor does it honor him. Far better 
for his sake to keep our heads and lend 
every effort to build up as much dignity 
around the catastrophe as possible Be- 
sides, somebody (a passerby, a visitor or 
some perennial snapshot-Bill), will get a 
picture anyway and sell it to the papers. 
And you may rest assured that a “stolen” 
picture is ever played-up as a distinct 
journalistic “triumph.” 

By way of illustration take two of the 
December crashes. In one instance the re 
porters and cameramen got pretty rough 
treatment. The result, “Six Die in Flamu 
lirliner!” in banner headlines, plus, of 
course, horrible pictures showing the fire 
at its height 
the gentlemen of the press were accorded 


At the other one, however, 
every kindness, consideration and courtesy 
T ts taken from the 
rear of the wreck made it look like the 
pilot had done a marvelous job of squat 
While the story 
him out to be somewhat of 


The result, nice little sh 


ting down in the trees 
treatment mad 
a gilt-edge hero 
Another thing we'd better start doing 
immediately is to tell the newspaper boys 
Explain all 
possible causes painstakingly and carefully 
so as to prevent guesses which invariably 
reflect unfave We all know 
that every crash analysis narrows down to 
two, or three at most, Explain 
these probabilities to the reporters, then 


how it could have happe ned. 


rably on flying 
causes, 


sensible, sympathetic 
treatment in the news story 

Another thought in conclusion: Any 
pilot worthy of the name would want the 
world to profit by his final mistake 


you can expect a 


Ours 
is an unselfish business—it’d better be— 
and every manjack in it must be willing 
for his manner of going to be public prop- 
erty; hence somewhat of a sacrifice. 


Flight Stewards ... 


First to inflict Air Hostesses on the 
traveling public, Eastern Air Lines has 
taken the lead in rubbing Sex out of air 
travel. No longer, praise be, does the hap- 
less male embark on their ships to be tor- 


mented to the landing by a cheery, willing 
aerial Geisha girl 

The Flight Stewards, handsome fellows 
in movie mansion monkey suits, come as a 
welcome change. And despite their slightly 
dumb uniforms these young men give every 
sign of fitting snugly into the air trans 


As a Washington-bound 


lady across the aisle put it, they remove 


portation picture 


the nursery atmosphere from the ship and 


make everything seem more businesslike 


Requirements for the job are: not over 


twenty-five years of age, 5 feet 3 inches 


tall, 150 Ibs. maximum weight and an at 


tractive presence Considerable emphasis 


fulne 


personal 
well that 


is placed on resource 





ity, for the company realizes full 
they are goodwill plenipotentiaries to the 
raveling public at large 

Some of the boys are licensed pilots 
while quite a few of them ar college 


grads. None of them, however, aspires to 
I 


; 
the job of air line pilot. Rather they fore 
see a bright future in the traffic end of 
this business of flying folks through the 
air. They feel that meeting the customers 
aloft, studying their needs and require- 
ments will serve as an excellent training 
ground for this future None of them, I 
might remark, hopes to marry a rich pas- 
senger—preterably 

Perhaps I'm telling tales out of school, 
but this cl 
result of a tireless two-year campaign by 
the wife of the General Manager 
Mrs. Rickenbacker will forgive me, but I 
had t 
smarter than men—on tl round, 








ange from belles to boys is the 


I hope 


prove that women are so much 


Naval Intelligence .. . 
Some time back I did a piece on Naval 
Aviation Cadet training in which personal 
views on the subject were freely mingled 
with straight reporting Happy to say, 
substantiation of these opinions came for- 
ward in the person of Gardner Randall 
when he was home on Christmas leave. 
(Concluded on page 62) 





A hostess—one of the author's pet peeves, 
preparing a meal in her miniature galley. 
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United Air Lines' Douglas ''Skylounge" 











The United Air Lines’ Skylounge Mainliner in flight. 


HE new 
United Air Lines mad: 
in January by inaugurating 3 hour 55 min- 
ute non-stop service between Chicago and 
New York, to be followed by three-st p 
coast-to-coast flights in February. 

Featuring an installation of 
deep-cushioned swivel chairs in a cabin or 
dinarily accommodating twenty-one stand 
ard seats, the Douglas-built Skylounge of- 
fers greater comfort and more spacious 
accommodations than any other transport 
in regular service, United officials claim 
Ten of the company’s $3,000,000 fleet of 28 
DC-3 type ships are of the exclusive cus- 
tom-built Skylounge model, ten 
standard 21-passenger type day-planes and 
eight, for delivery in the spring, will be 
sleepers. 

United’s non-stop Skylounge flights be- 
tween Chicago and New York are the 
world’s first and only extra fare air sched- 
ules. An extra fare of $2.05 is charged on 
Skylounge service, raising the one-way full- 
fare rate from $47.95 to $50.00. United 


Mainliner of 


its aerial debut 


Skylounge 





fourteen 


are the 





officials determined on the extra fare be- 
cause of the luxury of these Skylounges, 
added to the non-stop feature, as United 
cut its payload from twenty-one to fourteen 
passenger seats. 

Other outstanding features of the Sky- 
lounge cabins include steam-heating, air- 
conditioning, sound-proofing that lowers 
the decibel count to a point lower than 
Pullman cars, rich appointments and up- 
holstering in blue, brown and cream, real 
silver, china and linen for hot meal serv- 
ice, bridge tables, binoculars for observing 
scenery, individual hassocks, personal toilet 
kits for men and women, special game 
equipment and intra-plane telephone. 

The Skylounge Mainliners also rank as 
the most powerful passenger land-planes in 
domestic service, marking the first U. S. 
domestic installation of the two-row 14- 
cylinder Wasp engines developing 1150 h.p. 
each. With its fully loaded weight of 12 
tons, the Mainliner can climb on one engine 
to 9,500 feet and attain a twin-engine ceil- 
of 23,000 feet. 


ing 


Note the unusually roomy interior of the United Air Lines’ Skylounge Mainliner. 


Aviation Is in Reverse— 


Why and Wherefore 


ESPITE the millions of words of 
publicity to the contrary, Aviation 
has been going backwards. Much 
has been said of the tremendous speeds our 
transport planes develop, how pretty the 
stewardesses are, and the brand of ciga- 
rettes the pilots smoke. Yet, where are we? 

It cannot be denied our planes are mar- 
vels of speed, the stewardesses are the 
prettiest, and the cigarettes pep up the 
pilots. However, John Q. Public is much 
more interested in his well-being, and also 
his pocketbook, than in these facts. 

It is awfully nice to step into a plane 
and be whisked off at a two hundred mile 
per hour rate. But, consider the facts. In 
the conventional airplane, a speed of two 
hundred miles per hour or more is accom- 
plished only by sacrificing some more im- 
portant advantage. For instance: A pop- 
ular transport plane develops a top speed 
of about 230 miles per hour. Some travel- 
ing. 

But, this same craft lands at over sixty 
miles per hour. Take your car up to sixty 
and see how soon you can stop it. Then 
figure what distance a craft, weighing five 
or six times the weight of your car, would 
require to stop at such a speed. 








It is a simple matter for an experienced 
pilot to land a fast craft on a well laid-out 
airway with surfaced runways, boundary 
lights, and radio directions. Very seldom 
do you hear of accidents on a well organ- 
ized field. However, when a heavy fog 
bank lays down or a bad storm makes it im- 
possible to reach the airport the pilot must 
set down on a two by four emergency field 
or perhaps he is unable to reach an emer- 
gency field. He then must search for a 
clearing of some sort to put her down. 

Of course, it is admitted the country 
could use many more emergency landing 
fields. This is partly the fault of meddling 
politicians, but not entirely. If you have 
ever been in mountainous districts, you will 
appreciate the difficulties encountered in lo- 
cating a level spot of sufficient extent to 
allow one of these streamlined tornadoes 
space to set down. 

Coupled with the small size of these 
emergency fields is the handicap of poor 
visibility. They are used mostly when 
weather or mechanical conditions prevent 
further flight. Imagine driving your car in 
a pea soup fog at sixty miles per hour. 

Despite these handicaps the accident rate 
of our airlines is extremely low. The radio 
beam and pilots versed in blind flying are 
doing wonders. The radio beam has also 
the misfortune of being in the control of 
politicians. In one section of the country, 
to my knowledge, one radio beam serves 
four different lines, whereas it should serve 
only two. This was largely the cause for a 
recent accident in which several people 
were killed. The beam led the pilot sev- 
eral miles off his course with the result he 
crashed in the mountains. 

A study of airplanes and engine manu- 
facturers will make a person believe the 
Garden of Eden really originated in China 

(Concluded on page 65) 
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Dr. Robert H. Goddard, Rocketeer 


by ALVIN EDWARD MOORE 


This is the second in a series of articles on this subject by Author Moore which deals 
with America's No. | rocket man and space navigation exponent. 


N 1877 ¢ anni Schiaparelli, an Italian 
istronomer, looking at the planet Mars 
hroug powerful telescope, discov- 
a series of straight lines extending 

each of the polar caps of the planet 
est s e calculated, were fifty 


S é 1 several hundred miles long. 


ght lines are found 





he concluded that 
liy might he iade | ntellig be- 
Line mig made by intelligent be 


1 them canali—the canals 


1 


\ great interest now flamed in the scien 








tific world concerning this neighboring 

; of t earth which for long had 

een held capable of supporting life similar 
rld 

Petr ell, an American astronomer 

Flag Ar a, be studying the 

venteen ye he worked on 

problem they presented; and when he 

died he than ever convinced that 


tion canals built by man- 





e beings to conduct water from the polar 
e ¢ e drying surface of their 
chilling 
The gre iundred inch telescope 
ich s ild be finished and installed in 
ne bservatory in Southern California 
1940 may let us know more about these 
ke beings; but only the 
e-ship can carry World man to Mars 
ur other neighboring planet Venus and 
ng him back for a tale that will make 
Columbus’ report seem like the story of a 
( I r ration 
June 9, 1931 R GODDARD 1,809,271 
3 Shee heet 3 
20 22 











Dr. Goddard started this work in 1909 





Dr. Robert H. Goddard, prominent phy- 
si t, is shown beside the first liquid fuel 
recket (oxygen and gasoline) | 

fore it was sent up on March 16, 1926. 





In the future, a number of possible ways 
of propelling such a ship through the 
vacuum of interplanetary space may be 
evolved 

In his story “Journey in Other Worlds”, 
John Jacob Astor imagined a 
called apergy which would cause the earth 
to repel a spac¢ sh ~ 

In “The First Men in the Moon”, H. G. 
Wells told of 
ered with a new sul r 
which resisted gravity. Rolling back that 
part of the Cavorite which pointed toward 
the moon allowed the moon to exert an at- 
traction on the craft and thus move it 
through space. 

Substances which permit the utilization 
of magnetic attraction and repulsion to 
propel craft through space might be found 
or created in the future. If such were 
used, in the opinion of the writer, one of 
the poles of the earth would be used for 
taking off from the earth, to repel the space 
craft, and the other for landing, to attract 
the space craft through the depths of space. 

It is not impossible or even improbable 
that some day the great electric force of 
the auroras of the North and South Poles 


will be harnessed by man, and perhaps used 


force he 


a spherical space ship cov- 


alled Cavorite 


stancc 


in some way in propelling air or space 
craft. The earth like every other polarized 
object must have a positive and a negative 
pole. 

One may attract the electricity of these 
auroras from space and the other shove it 
away. There may be the germ of an idea 
for propulsion in this—but like all such be- 
ginning ideas it is nebulous and fanciful. 


Che fact remains that only one means of 





propulsion thro space that 1s at present 


practical has been proposed. This is the 


rocket motor, whose early history was de- 
scribed in the last article 

About the end of the first decade of the 
Twentieth Century practical scientists and 
inventors, with solid reputations to uphold, 
became interested in the rocket as a means 
of propulsion. The rocket idea of the early 
dreamers was being accepted by science as 
practical 

In 1909 Dr 
American physicist, becam¢ 


-obhert dd 
! dé 
Robert H C,oddar« 


interested in 


an 


the problem. In 1912 he began making 
calculations of possible rocket flights 
through space. In spare time from his 


work as professor at Clarl 


he made many experiments 


University in 
Massachusetts 
and calculations 

In 1918 the Smithsonian Institution of 
the United States published his report on 
the practicality of sending rocket ships to 
the moon. 

Shortly 
reports of two Europeans who worked 


afterward came the published 
alone and yet were co-workers of Robert 
Goddard—Dr. Hermann Oberth, an Aus- 
trian scientist, and Dr. Walter Hohmann, 
a German. These solidly trained scientific 
men of Europe and 
mous in the opinion that the rocket could 


America were unani- 


be used as a means of reaching the outer- 
most part of the atmosphere, and also for 
trips out into space with distance of travel 
limited only by the amount of fuel that 
could be taken with the craft 

Dr. Goddard of America carried on his 
researches with a grant of funds from the 


Smithsonian Institution Dr. Oberth of 
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Austria published a more complete treatise 





on the problem of rocket flight in 1923 
Enthusiasm, fired by Oberth’s resear 

the famous Frencl 

in aviation, Robert Esmault-Pelteri« ho 


1 engineer at 


had been interested in the rocket since 1907, 
now began to work intensely on its pr 
lems. His aim was to convince the 


1 


servative, traditionally skept 


tical French scientific world of the glorious 
possibilities of this dawning means of travel 
and exploration 

Now came the men of action to tak 
chances in testing the crude new devi 
the dare-devil ones whose reckless courage 


eariy devel 





light up the 
means for carrying man on into the ad 


vanced future. Professor Max Valier of 


Munich, Germany, a young Germat f 
French Huguenot ancestry, born in 1895; 
Fritz von (¢ pe l, the your gr wt ilthy ito- 


mobile manufacturer and sportsman; Fr 


rich Sander, a pyrotechnicist ; and in At 
ica Robert H. Goddard who sent up his 
first test rocket propelled by liquid 


(gasoline and oxygen) in March, 1926, at 


\uburn, Massachusett 





Goddard's little model rocl rose 184 
feet in 2.5 seconds: and its flight sat 
him that he was on the right path towar 


solution of the problem. But he 








the rocket was at present a di 
thing; and he decided that test rockets 
should be fired electrically from a sa 

tance. 

1928, Max Valier interested 


Fritz von Opel the young auto ma 


In early 


turer and sportsman in his studies in tr 
propulsion. Valier, von Opel and S 
the Ps rotechnicist begat vork on ar t 
Car. « «-« 

May 24th, 1928 
Berlin. 
the stands—invited there for the first pul 


Two thousand men and 





tenuis exsitecesl as ool 
iriven vé Cle on 


trial of a rocket- 


government officials, off 


wehr and the German Navy, n 
press, people high in the scientific, t 
and social worlds. 

The car stood on the track, looking lil 
small racing automobil But frot $ 
sides projected two tin wings, li 
plane wings except that their angle 
cidence was negative instead 
the wings were not set to cause the 
fly but to hold it down on the | 


tv-four powder rockets were housed 
tail of the car, to explode through t 5 
arranged in a rectangle 

Fritz von Opel walked to a radio n 
phone He was a slender young 


twenty-nine years old—with a long face 





and square chin a1 





-handsome, with 
a hint of his dreams in tl 





He began talking of tl ttempt to break 
the automobile speed record that | 
about to make, to demonstrate the feasi 
of rocket propulsi n 

“Our next step,” he continued, “will be 
the construction of airplanes t 1 
velop a speed of four hundred kilometers 


an hour. In the fourth stage experiments 


have been planned to propel rocket planes 


up to a height of 30 kilometers, with or 
animals aboard, in order to ascertain 
(Continued on page 58) 











W. A. Denehie, “Early Bird” and designer of this new 85-horsepower job, is shown 
here with the finished product on the test stand, 


ARLY BIRD 
hunch that the 
threshold of a new era in transpor- 


DENEHIE has a 


world is on the 


tation. The only thing lacking is an air- 
tow , 


vy enough in cost to so spur sales 


t nahl ervselesets 
as to enaDie Mass production 
\n “early bird,” in aviation vernacular, 
person who flew an airplane prior 


to 1916 And Denehie is W. A. Denehie of 
Cincinnati, who first started to fly back in 


1911, and who follows up his hunches. At 





out production prob- 


iems n anew engine which he believes will 
revolutionize the aviation industry. 

\ faster, more direct and more com 
fortable means of bringing our destination 
loser to us will be universally accepted 

t as soon as it has been discovered that 
a reliable airplane can be purchased and 


maintained just as inexpensively as the low 
est pr ed autom« le of today,” he Says. 
“Once the average man learns that he can 


earth-bound existence 


t v priced airplane will come into gen- 
se, just as ely as the automobile 
I ed the horse a gy.” 











1c that will bring the airplane 
It will 


bstantial and safe, but 


iverage citizen. 


still costing little more than a moderate 





| De | ne has 1 m 1 ll 
t of part ie thing, espe l 
g | S I s a delivery at 
peller of 85 wer with a y nt 
ratio of slightly 1 e than two pounds per 
rsepower. It has four cylinders, air 
cooled, barrel-ty vith geared propeller 
sha ft It is ce ! to operate at a nor- 
mal engine speed 2500-3500 R.P.M 
It is designed to run in a horizontal po 
sition and is mounted longitudinally in the 
nose, on 4 engine-legs. It can also be used 
isa isher-ty pe desired. The overall 





length (measured from tip to propshaft) 


frontal area can be 
complete ly enclosed in a space 22 inches by 


22 inches 


is 29'4 inches. The 


There will be no projections be 
yond the cowling except the tailpipe of th 


exhaust manifold and the carbur 





scoop 

The castings are all of aluminum alloys, 
heat-treated, and are designed to be made 
All other 


parts are of heat-treated steel alloys, each 


by the “permanent mold” system 


alloy selected for its known ability to de- 
liver the best service in the specific part 
which it is to be used. Cylinders are 


piece, aluminum alloy castings with shrunk- 


in, steel liners of a high, wear-resisting 
ability. 

\ duplex pum] 
lubrication circulation to all internal parts 


of the engine 

Tests have shown tl 1 
S54. frit. a 
the oil consumption does not exceed .01 
bs. B.H.P./Hr 


All parts of the engine are readily ac- 


does not exceed .48 Ibs. 


cessible for replacement, adjustment or 


repairs, No 


The unique desigt 


special tools are necessary. 

Denchie believes, 
provides a balan eans whereby objec- 
tionable vibrat reduced al 


He also points t 











it is the 

primary intention t nk ¢ 
gines for fli " airpia S larg 
p vere ler » pr | mn 
combining n s of the power-banks 
into engine 1 

ne gned intentior illy 
a low pr ced i the « ntual pri 
will be governed by the extent that demand 
would permit of volume production. The 
price range will be betwe nd $6.00 





per H.P. 

The engine, 
been approved 
Commerce. 
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Penaud—Father of Flying Models 


by CHARLES PLANCK 


While Penaud was really more than a pioneer in designing flying models, yet he is of more interest from the model stand- 


point than he would be as a designer of full-scale planes. 


N your imagination, pick up an imagi 
Paris paper for the summer of 








876 and turn to the advertising pages. 


SALE, AEROPLANE: Flying wing 


mpliibian streamlined, enclosed 

t wing section; metal wood, 

r ¢ f vering; monocoque spars; re- 
abl ling-gear; air-spring shock- 


brakes for landing; stream- 

ts; retractable steps on hull; 

ed ntrol surfaces; upturned trail 
ed treamlined wire bracing; two 
metal propellers, adjustable in flight; 
nirol; automatic pilot; 


pounds; speed, 60 miles an 








ur; accon dations for pilot, mechanic 

re passengers. Special high 

peed ! ui to order Alphonse 
oe de le om 

You must use your imagination because 

Penaud lacked even the nomenclature so to 

lescribe e airplane which he patented 


He could never have written such an ad- 


vertisement even though he did conceive 


the pla 

Alphonse Penaud’s father was an ad- 
miral in the French navy and he had des- 
tined his son to follow the same career. 
\ hip disease prevented this parental as- 


piration but the disease, tragic as it was, 
younger Penaud to hobble 
hrough life on crutches, might have been 

mportant if the skepticism and uncon- 
scious cruelty of his fellow scientists had 
melted before the searching intelligence 
ught to bear upon aeronautical 





No more tragic story appears in the his- 
n’s pioneers; few more bril- 
liant conceptions of human flight can be 
written after any name on aviation’s roll 
accomplishment 

ud was born in 1850. He built and 


ct success three types of 








a flapping wing device, a 


helicopter, and a small “model airplane” 
powered h twisted rubber bands. This 
latter, a monoplane, is the actual forerun- 
ner of t s model airplanes, and it be- 


ame al important item in the childhood 





XY Ps 


Fig. 2. The Penaud ornithopter of flap- 
ping wing model that emulated bird- 
flight. 


tion and a most versatile inventor. 


— 
(<r V7 » 








i 
Fig. 1. The Penaud helicopter which 
proved to inspire the Wright Brothers 
with a desire for scientific investigation. 


Jjis> a 





history of our own Wright brothers 

He climaxed his short and amazing 
career with the projection of the plane 
described in the imaginary ad, a model of 
which he built and flew in a wind of nine 
miles an hour, minus crew and engine 
Ridicule, conservatism, jealousy and gen- 
eral human pig-headedness drove him, “one 
more unfortunate, rashly importunate,” to 
his early death 

From about 1870 until the date his pat- 
ent was announced, he was an honored and 
active member of the French Society of 
Aerial Navigation. The reports of their 
meetings repeat his name more often than 
that of the president. His remarks on all 
subjects occupy more space than those of 
any other member. 


In 1876, the reports of the society in- 


cluded specifications which he filed on his 
plane patent, but thereafter no mention of 
him is made until 1880 when the president 
nounced his death and made perfunctory 
remarks typical of such an occasion. One 
of these remarks, constituting a posthum 
ous evaluation of Penaud’s work, makes 
a fitting, if reserved, epitaph for him: 

“The name Penaud should be inscribed 
among those who have contributed most 
to the development of aeronautics.” 

Some between the 
society and Penaud about the time his pat- 





a 


disagreement. aros« 
ent was awarded. The annual reports of 
the society are entirely barren of his name 
between 1876 and the 1880 official recog- 
nition of his death. With nearly all the 
details on his personal life lacking, we must 
assume that this severance of happy and 
satisfying relations with his fellow scien- 
tists, coupled perhaps with their disbelief 
and ridicule, mt had a motivating 
effect upon his sui 


One account iat he 
works in a “small grave” (or vault) and 





placed his 


went to his home and shot himself. This 
was before he was 30 

His Planophore was the first mechanical 
model ever to fly He was the first to 
abandon the use of a bent piece of whale- 
bone or spring as motive power for small 
propellers. He quickly established that the 
rubber band in tension was several thou- 
efficient in delivering 
its power than other crude methods and 


sand percent more 


He was a man far ahead of his time in every essential qualifica- 


dropped them at once That was charac 
teristic of him 

His Planophore told volumes about his 
approach to the problem of flight 
sisted of a stick fram 
Just back of the center ¢ 
fragile wing 18 inches in span 


It cor 
20 inches long 

gravity was a 
Near the 
other end of the stick was a smaller wing, 
corresponding to our horizontal rudders, 
and set at a negative angle to overcome 
the effects of the advanced center of gray 
ity. The propeller was 8 inches in diam 
eter and of the pusher type 

In 1871 Penaud made the first public 
demonstration of thi before the 
French Aeronautical students in the gar- 
dens of the Tuilleries. It flew 131 feet in 
1] seconds. 

His flapping wing devic« 
general appearance and als 
rubber bands in tension. With characteris 
tic insight into the practical aspects of 
human flight, he spent little time on this, 





this device 





was similar in 
actuated with 


knowing that flapping wings are the pre 
rogatives solely of the birds 

Penaud was bright enough to 
that the pectoral muscles of the bird con 
stitute two-thirds of his body 
while the muscles that mar 
flapping through the air comprise less than 
one-fifth of his entire muscular equipment 
In these 55 years since Penaud died, how 


understand 


structure 
might use for 


many individuals, otherwise intelligent, 
have failed to see and appreciate that sim 
ple point! 

His helicopter, like the Planophore, ap 
pealed to the commercial instincts of his 
contemporaries, and soon both became toys 
for children, on sale in stores The hel 
copter consisted of a stick about 10 inches 
long with four feathers, arranged as two 
bladed propellers at either end, revolving 
in opposite directions 

Twisted 
power and this helicopter could rise quickly 


to a height of 50 feet, or rise about 20 feet 


rubber bands produced the 


and hover for almost half a minute. Very 
important in these experiments was the 
fact that landings did not wash out the 
apparatus. It could be flown again and 
again without rebuilding, making possibl 
serious and continued study 

Bishop Wright, the father of Wilbur 
and Orville, bought a Penaud Planophor« 
commercial adaptation and took it home t 
Dayton to his eager, alert sons 

Today’s model airplanes, very much im 








Fig. The Penaud Planophore or the 
progenitor of the present fiying stick 
model. 











34 


proved and refined, of 
direct descendants of this ear 
brainchild of Penaud 


should be honored by the young maker 


and launchers of model planes as somethit 


of a patron saint. The most coveted tt 








for international competition x t 
bright youngsters should be called t 
Penaud Trophy. 

Penaud was a disturbing and inter 
member of the French Societ His | 
were lucid and penetrating Mer 
found it difficult to follow him. H 
from point to point in his theses 
explaining the intermediary ste] 
him were already perfectly clear 

In competition with the best n 
France he won a prize of 2,000 franc 
a paper on a deep mathematical sul 
He wrote frequently to a member 
British Aeronautical Society, apprising 
of the activities of the French Society 
contributing his thoughts to current 
nautical discussions 

Penaud was a skilled worker with 
hands. He made his own fragile m 
and we might concede, i ir pride 
he did work as fine and accurate as 
of the present day model builders 
high schools. His Planophore vw 
0.56 ounce. But when it came to th 
struction of larger apparatus, he recogn 
his handicaps and a iated himsel! 
a clever mechanic, iu! Gauchot 
gether they obtained a patent tr 
French government for the airplane w 
incorporates so many of the details al 
which our designers are bragging tod: 

Oddly enough, as 1 ntl, 1s 
Penaud’s patent came int semi-f 


notice when J. V. Martin was suin 
U.S. government for infringemet 
patents on the retractable landing 
Alfred V. Verville had used a retractal 
landing gear on the racer he | 
the Army in 1924, 
speed of 246 miles an hour 
Department of Justice agents, 
combat Martin’s suit, delved into the 
ent Office and the stacks of the ¢ 





and which attains 





sional Library and discovered the 
forgotten drawings and specificatior 
mitted by Penaud to the French t 
fice, and so establish that the 
retractable landing-gear had n def 
conceived in minute detail in 187 


They found that even before that dat 


du Tempil had drawn plans for a lar 
gear that was to be withdrawn agains 
body of the plane in flight 
tended that neither of thes« 


been used on a plane which fl 
Justice agents had to look further, fin 
finding additional eviden The suit t 


pending. 


Army Air Corps workmen built a n 
from Penaud’s drawings and have 
specifications for use In <« rt The m 
still hangs on the walls of th f 
the Chief of the Patent Division, aw 
more court hearings on the Martin s 


While Penaud was not the first to ¢ 
ceive or plan the retractable landing-g: 


he was easily the first to conceive the mat 


radical details of his plane that make it 
marvel in aeronautical history 


tell in his own words, using the cram] 


and inadequate vocabulary which that ear 


day forced upon him, of the kind of 


in 














— 











A complete assembly of Penaud’s inventions shows many features in common use 
today, one of which is a retractable landing gear. 


have built if broader 





; 


sion and a more tolerant understanding 
ad supplanted the discouragement that 
killed him 

ifications which he filed in obtaining 
is patent 


“Our invention relates to an aerial flying 


These are the words of the 


Sp 


*+h can carry in the air one 





rs. This apparatus be- 





gs to the category of aeroplanes or in- 
clined planes acting upon the air like kites 

1 propelled r ntally by aerial pro- 
ellers 


‘The apparatus med like a bird, of 
I 


o halves symmetrical as regards a ver- 











al plane directed m the front to the 
rear. It possesses a large surface inclined 
t a small ar to the horizon and adapted 
ain it in its flight. It is provided 


screws located 1n the 


the body of the apparatus at 
he front of the sustaining surfaces and 


ited by a powerful mechanical motor. 


“It is provided at the rear, for controll- 














ng the inclinations, with two hinged hori 

tal rudders. It is provided, for steer- 

yr with a substantially vertical hinged 

rudder These three rudders are wor! ked 

th [ nsmission by a pilot 

) ront, in the body 

h whose head projects 
tside the body; a lever placed at tl 
front, like the beak of a bird, guides t 

€ f the pil t 

\ vertical ste plane exists at the 

r. Four spring feet, provided with roll- 

llow the aj tus to start and to 

tangentially upon the ground Che 


dy of the apparatus, or car, has a quad- 





transverse section, and a 





hape adapted to cleave the air. This car 
located directly under the sustaining sur- 
cK and 


‘The apparatus being thus described in 


is rigidly connected thereto 


1 general way, we will now describe each 
part 
Here te the sa 
descriptions of the el 
flying wing.” 
catl wit i 
more than t 
can be found 
tf their twentieth 


1 shorten this account to a couple ot 
and the writing man 
g at Penaud’ 
f description and depth of inventive in- 


iragraphs, but they 
must join in marvelit s clarity 


sight 

“We reserve the right to use either 
metals or wood or any other resistant 
material in the construction of the ribs (by 
ribs, he means spars), the slats (ribs), and 





of the border of the wings... We re- 
serve the use of these materials either in 
pieces or whole, or in tubes with sections 
of various shapes, or in double T 

tubes with triangular and quadrangu- 
ith transverse partitions 
like natural bamboos, 


pieces 


lar sections, also 
from point to point, 1 
. whicl a reserve the - These 
ot which we also reserve the use. hese 
a 


tubes can be in sheet metal or formed with 


the aid of four boards, glued, 
nailed or screwed 


three or 
together, with an ex- 
loth coated with strong 

glue and internal partitions of light wood 
(The monocoque spar!) 
“We reserve the right in 
lower and upper 


ternal covering of « 


forming the 
faces of the sustaining 


her external surfaces 





the use either of mate- 


tton and cloth, either 


of the apparatt 


rials such as silk, 





varnished or not, or metallic sheets or 
veneer ... We reserve the ht in the 
case in which t surfaces of the wings 
shall be of sheets « me tal, or veneer, to 


1 


do away with the slats (ribs) 
lubricating 
ing and all 


Polishing, painting varnish- 


ing, copperin 





] 

i 
metallisations would be used to 
from the action of air and 


protect 
these surfaces 
moisture. 
“The wings are strengthened by a sys- 
tem of rope bands comprising two smal 
masts forming props, 
ower rope band ] 
reir lower ex 


1e Car . We 








] 
tl 
tl 1 
rope bands either a round form or 
form, « adapted to 


cleave t 


or any ther section 
he air. If it is necessary, we will 


provide them, on the back side, with small 


fixed vanes, adapted to prevent them from 
vibrating. We reserve covering our rope 
bands I 
paint. 


“yar . . 
We reserve the right to omit, in our 


with protective sheaths, and with 


especially in those of high 





aeroplanes, 


either simply the system of rope 


spec d, 
bands which 


bove the wings, or the 
total | 


s 


sustaining sSurtace 15S 


taken from the 


he two wings 


greater than its breadth 
front to the rear, each of t 
can be either entirely plane or preferably 
arched slightly. 
and aft is obtained during flight by turn- 


Stable equilibrium fore 
ing up the whole or a part of the rear 
border of the 
important.’ 


sustaining surface; this ef- 
fect is very 
The one thing omitted in Penaud’s con- 
sideration was the aileron, but it is prob- 
able that some such device was contem- 
(Continued on page 52) 
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Blind Flying at Wright Field 


by CHARLES J. BAUER 


O consider the merits of a system of 
aini pilots in blind flying and 
blind anding by use of a dummy air- 


ncorporati standard controls and 
very latest navigation aids, a board of 
ficers from various army fields has 
leliberatir iM right Field, Dayton, 

| irement center for the air corps 
Newer still than the ground trainer is 
system, developed at Wright Field 
direction of Capt. Carl J. Crane, 
e researches in radio control resulted 
r in development of a method of 
together the army radio and the di- 





nal gyr¢ r complete automatic navi- 
he new training method permits the 
nt to learn blind flying and landing 
ceiving credit for flying time, since 
s first lesson is given while in flight. 
system, considered by the army board 
e same tim e as the ground trainer, is 
le possible by a set of radio control The instructor turns the radio compass control knob to cause the needle on the stu- 


bs in the instructor's cockpit, connected dent’s dial to turn right or left, independently of any actual radio reception, 


th the student’s standard instrument 


he student, in the front cockpit of a 


l s under a hood 


place training plane, 1 
sembl the collapsible top of a 
rambulator The student manipulates 
{ t controls but the instructor has dual 
l ssible emergency use. The 

actos ta mat tnsnded 

ore the student are only his controls 
the standard instrument dials. His 
the ct with the outside world 
telephone communication with the in- 
ictor The neophyte is completely at 


rcy of the latter, for by means of 
radio control knobs the radio compass 
lle can be made to move in any direc- 


new development is primarily a 












ntrol system by means of which 
eates radio destinations An Army Air Corps instructor gives orders to the student under the hood a manip- 
hill. a silo, a farmhouse ulates the radio control knobs on a special panel to create training pr as, 
iall for a radio station 
nes radio destination at the whim 
can make the radio compass needle t 
to the hypothetical station, visible 
the side of the cockpit, simply by turn- 
a knob, and in that way can study the 
lent’s reactions and create a variety of 
fi blems. 
Essentially the radio compass of the air 
is developed at Wright Field, is a 
flying straight to a selected radio 
stination merely by tuning in on that 
and flying in such a way that the 
pass needle points always straight up. 
ally, in a crosswind, the pilot flies so 
the needle “leans” from windward to 
et drift. This system is distinguished 
the one in general commercial use, 
h follows air lanes, that is, radio 
ns Around its radio compass system, 
ing from any point direct 
\ to destination, the army has built its blind Demonstration of the Link trainer with student in the cockpit and the instructor at 
(Concluded on page 60) the table. The device on the = aS = = operations carried on by the 
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A History of Diesel Engines 





ression-ignition fuel oil engine (Diesel) mounted in a Junkers Ju-86. 


URING one recent week I flew more 
than ten thousand miles with a com 
panion to visit some of the plants 

of the leading Diesel manufacturers in the 
United States from the Atlantic to the Pa 
cific and back again, including the world’s 
largest builders of Diesel pow 

As a layman unskilled in the comprel 
sion of any engineering problem more com 
plicated than the operation of a pin-cush 
or a shoe-horn, I can only say that while 
this extensive and intensive trip had me in 
the air a good deal of the time, it also lef 
me in the air, at its conclusion, over the 
surprising present and the vast potential 
future of the Diesel 

It so happens that as an inquiring re 
porter I’ve been in about every form of 
vehicle and vessel powered by Diesel Ir 
the giant airship Hindenburg as it glided 
with haunting smoothness un 1 
New England skies; in the gallant t 
Lafayette slicing the furious Atlantic; in 
the Burlington Zephyr and the Flying Yar 
kee as they clipped the gleaming rails at a 
sustained speed of 100 miles an hour: I've 
been in Portuguese and Italian fishing boats 


engine. 





seining shrimp and sardines in the Pacifi 

which Pacific at 

Diesel power scorned its bumps 
I’ve been in a passenger-cat 


wasn’t so the time—but 


powered by 


Diesel to rip off an unrippled and unclat 
tering ninety miles an hour. I’ve even rid 
den a Diesel-powered tractor. Indeed, 


about the only thing I've missed is a wheel 
chair powered by Diesel, and even at tl 
I was pushed around the Atlantic C 
boardwalk by a guy who pronounced his 
name that way although. he spelled it dif- 
ferently. So I claim a perfect 
traveler benefited by 

Yet, for any 
Diesel I must rely on quotir 
of the various companies who with the ut 
most consideration for my inquisitive igno 





score aS a 
Diesel power 
technical d¢« scription of 





ig the engineers 








Dr. Rudolph Diesel, inventor of the Diesel 
engine, whose memory was honored by a 
luncheon held recently in New York. 





rance gave me all they had learned and far 
more than I can ever absorb—for with me, 
the higher technicalities simply go in one 
ar and out both 

Yet the drama of the Diesel I can under- 
stand, for it is alive and striding. It brings 
a new process of easier and cheaper power 
—power that is 
mechanized 
with more 
accelerates the progress of the standard of 
and makes for a richer human life, 
which may in time lead to a more reason- 


the motive force of our 
that 


and convenience and s@ 


civilization, provides us 


comiort 


living, 


able human life 
It’s a strange coincidence that the dawn 
of the drama of the Diesel should have 
been marked by something more than 
’ 


by 
JOHN B. KENNEDY 


drama by the lurid mystery of melodrama 
in the fate of its inventor. 

Rudolf Diesel, the genius whose boon to 
mankind is being honored today on the for- 
tieth anniversary of its introduction into 
the United States, vanished from the world 
of the living without explanation before 
or after his demise. Many of you recall 
vaguely headlines of twenty-three years 
ago, and even have tried 
to forget them sooner than this. 

But on the front pages of September, 
1913, appeared the report that Rudolf 
Diesel, famous Paris-born Bavarian inven- 
tor, had vanished from the channel-steamer 
Dresden on its crossing from Antwerp to 
London. His bed on the boat had not been 
slept in. Nobody remembered having seen 
him—and not only had Diesel vanished but 
also important papers he was known to be 
for conferences with British au- 
presumably over Diesel power 
for submarines. Remember the date was 
proximate to the opening of the World 
War the following year. 

Complications were added to the mystery 


some Of us may 


carrying 
thorities, 


of his disappearance by a telegram received 
by his family, and traced to Geneva, say- 
ing he was safe 


ered from the 


although a body recov- 
sea was identified as Diesel 

There are conflicting reports as to the 
state of his fortunes at the time; but the 
best informed opinion is that he 
good circumstances, as the subsequent con- 
dition of his surviving family appears to 


was in 


attest 

But although there is this tragic note to 
his career, the memory he left behind is one 
of triumph in th¢ boundless 
power he bequeathed our industrial age. 

To put his i words, 
uttered, incidentally being 
honored by America on a tour of the great 


legacy of 


vision into his own 


when he was 
commercial countries of the world—this is 
Rudolf Diesel said before the Amer- 
ican Society of Mechanical Engineers. 

“The Diesel engine has doubled the re- 
sources of mankind as regards power pro- 
duction, and has made new and hitherto 
unutilized products of nature available for 
motor power.” 

Diesel 
that 
prophecy: 

“I must call to your mind,” he said, in 
his almost accentless elocution, “the fact 
that nowhere in the world are the possi- 
bilities for this prime mover as great as in 
this country.” 


what 


peroration 
events, a 


with this 
the light of 


concluded 


was also, in 
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Their 


Could Diesel pay a return visit to the 
ted States he would find that this coun- 
ch he called great had indeed real- 
ision, and that it was pressing on 
the frontiers of his foreseeing 

he rest of the world in the 

and varied use of Diesel 
Diesel first had the impulse to 
inexpensive 
he was a student in the 
chnical ( He had made 
irch into the origin and de 
from the crude, cop- 
grandfather of all steam engines, 

1 to Hero, the Greek scientist and 
130 B. C., to the most powerful 
line engines of his time. He 
everything in his stride, Watts’ orig- 
vheel steam engine, Huyghen’s 


ient and power 
ollege. 


nt f mar 
t « wer 


Powder engine which blew 


rT powder 
lers and almost blew its inventor 
ticularly stirred by the 
und sharp criticism of one of his 

rs, who held in low esteem 
f the 
He pointed out continually to his 


gasoline engine of the 


s wha e declared to be the waste 


rnal combustion engines, and fron 
gleam 


Di sel had the first 
1 for a different and more efficient 
t engine in 1892, and 


forth his claim to 


patente s firs 


ngine to burn powdered- 
the engine cylinder by com- 
S ir, although he averred that any 


uel, liquid, 


gaseous, or even solid 





rst ngine built by Diesel in 
led and was thoroughly 
1 Dr. Diesel himself suffered 
S ur} His path as an inventor 
is smooth as the per- 

nce of his invention. 
persisted and, finally, forty years ago, 
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Sectional views taken through the Junkers aviation 
crankeases at top and bottom and with the con 
The expansion takes place between opposite pistons without a piston head. 


the bores. 


brought forth his first commercial engine, 
a single cylinder 25 horsepower unit of a 


clumsy pioneer design resembling very 
much an old-fashioned coal-mine cage en- 
gine. But it worked and it worked well, 
and its success spurred him to constant 
Important 


improvement. engine-builders 


sought licenses from him, and the engine 
was soon in manufacture in Germany, Eng- 
land, Italy, Switzerland and in 
America 

Other minds contributed to its improve- 
nowhere has that contribution 


France, 


ment, but 
been more important than in the United 
States, where native ingenuity has so ad- 
vanced construction and design that Dr. 
Diesel himself, if he saw the latest Diesel 


engine coming off the line at Peoria would 
recognize his principle without identifying 























Another Diesel installation in a Junkers Ju-86. 
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peration and Progress 





Diesel engine, showing the 
bers in the center of 





stion cha 





the product—for in appearance there is 
hardly anything to tell 
modern Diesel from the handsome gasoline 
motors of Detroit 

Adolphus Busch, a public benefactor to 
joyfully 


apart the compact 


and elsewhere 


whose art I, for one, have ofte 
attested, brought the first ¢ 
Diesel engine into being in the United 
States—a two-cylinder sixty 
unit—in St. Louis 

It had the prime fault of the Diesel en 
Diesel period, 
about 400 


pounds per horsepower, whereas an auto- 


mmercial 


rsepower 


gines, that is, of the early 
inasmuch as its weight was 
engine only weighs about ten or 
This 
weight differential has been slowly but suc- 
until now the Diesel 


mobile 


pounds per horsepower 


twelve 1 


cessfully minimized, 
looks or looms—whichever way you view 
the matter—like a practical future com 
petitor of the gas engine for lighter motor- 
cars 

Differences in the weight of the two 
types of engine are obvious; but what 1s 
their difference The research 
engineers explain this vital difference in 


In pring iple 


language that even I can understand 

Internal combustion engines convert the 
heat of natural fuel into work in the cylin- 
der of the engine itself. All internal com- 
bustion engines are therefore fundamen- 
tally similar. But despite this similarity, 
there are vital differences in both fabrica- 
tion and function. In the gasoline engine, 
through carburetion, the fuel and air are 
mixed before they enter the cylinder 

In the Diesel, the fuel and air are mixed 


inside the cylinder The gasoline engine 





compresses a mixture of gasoline and air 
which is ignited by an electric spark. The 
Diesel engine compresses only a charge of 
air. Ignition is accomplished by the heat 
of the cx ympression 

Therein lies the substance of Dr. Diesel’s 
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great discovery. That brings about the 


difference in the compression ratio and ex- 


pansion ratio, which, in turn, begets the 
difference in fuel that spells the decided 
operation advantage of the Diesel type over 


gasoline engines in heavy duty | 


duction. 

To put it simply, as research engineers 
do, the Diesel engine is a high compression 
internal combustion 7 
namics prove that the higher the compres 


AS r-pro 
power-pr 


engine 


sion ratio in an engine, the more efficient 
can be. When an engine is said to hav 
compression ratio of 6 to 1, this means that 
the volume above the piston is six times as 
much when the piston is at the bottom of 
its stroke as it is when the piston is at the 
top. 

For example, a cylinder that wou 
six pints with the piston at the bottom of 
the cylinder and one pint with the pistor 
at the top of the cylinder, and you get a 
six to one compression rati But when 
the capacity of the 
when the piston is at the 
pint when the cylinder is at the top, the 
compression ratio is sixteen to one 

That is the Diesel compression ratio. It 
means that the air in the Diesel engin« 
squeezed not to one-sixth of its volume as 


cvlinder is sixteen 
bottom and 


in the gasoline engine cylinder working 
with gas and air mixed outside the cylinder 

but in the Diesel engine the air is 
squeezed to one-sixteenth of its volum« 


} 


when the piston rides to the top of its 


stroke. The Diesel compression heats the 
air to one thousand degrees Fahrenheit 
then misty sprays of oil are injected—not 
raw crude oil as erroneously supposed 


Diesel—the ex 
sion occurs and the engine goes to work 


many, anatomy of the 


It is all a matter of molecules, and t 
Diesel principle, as I see it, is to make air 
do as much work as oil in the ignition and 


operation of the engine 
But I’m not going to let the researcl 
gentlemen get off so lightly in 
phrase of their explanation To find a 
homely simile to illustrate the Diesel pri 
ciple I went to my wits’ end, without 
ing to travel very far 
the essential functioning 


But engineers lil 
f the Die sel 


1 ° 1 1 


ciple of compressi¢ n of air so that fu will 








s‘art burning by itself as soon as it is in- 
jected in the cylinder, without the aid of 
electrical ignition, to the ignition of flashing 
grease in a frying pan. What could be 
simpler ? 

The trick with the Diesel is to 
evenly—evenly to microscopic smo¢ 
so that when it hits the hot air the fuel is 


inject fue 
thness 
vapor, not liquid. It is this technique that 
has brought into being the precision parts 
that are revolutionizing Diesel manufac- 
ture and which, in turn, seem destin 
revolutionize the entire art of internal com 
bustion power production. 

The first Diesel engines used compressed 
air to blow the fuel oil into the cylinders. 
Air at over 1,000 pounds per square inch is 
necessary to inject and atomize the oil 
This is just about the water pressure half 
a mile down in the sea An average size 
bathroom would contain a ton of air if it 
were at this pressure and without the pres 
ence of a bathroom baritone 

Some Diesel engines built today use a 

(Concluded on page 65) 


A New Cellular Multi-Spar 
Wing 


development of a new airplane 
known as Multi-spar Cellular 
arcley, Detroit, has created 


bears 


wing, 

wing, by A. S 

a stir of interest in aviation circles. 
Claims made by the designer are to the 


effect the new wing is stronger and lighter 


than the conventional type now in use. It 
is also practically invulnerable to gun fire. 

That these claims have merit was at- 
tested when the U. S. Navy gave the Bar- 
cley-Grow Aircraft company a contract for 
tested, and the U. S. Army 
Air Corps is following closely the develop- 


a wing to be 


ments In explaining the structure and 
pertinent phases of the new wing the de- 


signer said: 





“The Barcley Multi-spar wing was de- 


signed for the purpose of obtaining the 


maximuin strength weight ratio from a 


stressed skin wing by supporting the skin 


1 points with continuous 


at frequent chor 
spanwise members. 
XBT-1 
continuous support was obtained by a mul- 
tiplicity of 


arranged that the 


“In the outer wing panel this 


full-length, spanwise webs so 
wing is composed of uni- 
formly tapering full span cells. 

“To complete the identity of a spar as a 
beam a stiffener has been added at the top 
1d bottom and this, together with a por- 


tion of the skin, constitutes the flanges, or 
chord members.” 

[he Barcley-Grow Aircraft company 
side from the development of the Multi- 
spar wing and an all steel propeller, which 
officials claim might easily result in replac- 
ing the entire wooden propeller market, is 
construction of a twin- 


‘ 
engaged in the 


mot ht place transport 





It is anticipated this new plane will be 
completed the latter part of January. Com 
mander H. B. Grow, associate of the com 


pany, in commenting upon the new plan 





claims it will fill the gap in American air- 
line equipment. Professor Klemin of the 


(Concluded on page 70) 


A glimpse of the wing structure. 





Capt. Anderson Heads 
Department at Rantoul 








Capt. Anderson, in a moment of leisure, 
seans a copy of POPULAR AVIATION. 


APTAIN HERBERT W. ANDER- 
SON, of the U. S. Army Air Corps, 

and at present director of the Department 
of Armament, Air Corps Technical School, 
Chanute Field, has had a very extended ex- 
perience in military aviation 

He graduated from the U. S. Naval 
Academy in 1917, from the Air Service 
Primary Flying School in 1925, from the 
Air Service Advanced Flying School in 
1926, from the Chemical Warfare School, 
Field Officers’ Course, in 1928. He reported 
for duty at Chanute Field in 1930 

While at the school he served in the fol 
lowing capacities Secretary, Air Corps 
Technical School; Director, Department of 
Post Adjutant. He 
is, at present, Director of the Department 
of Armament, Air Corps Technical School 

Born July 11, 1894, in the State of Mon- 
tana, was appointed Major (temporary 
rank) on July 24, 1935. He was appointed 
Captain (permanent rank) on August 1, 
1935. He is rated as an airplane pilot and 
airplane observer 


Clerical Instruction ; 


Wartime Plane Production 
Shares Statistics are of interest to all 


who believe the next Great war will 
be fought largely in the air: 

Russia has 11 factories which can turn 
out more than 2,000 airplanes a year 
Great Britain has 
14 of which ars 
\ir Force orders. Germany has 17 air- 
craft plants, one of 
15,000 men, 


France has 32 aircraft 


35 airplane factories, 
used exclusively to fill 
which employs 
factories, all 
subsidized by the government and ready 
to place their facilitics at the disposal 


of the government at a moment’s notice 


ee 
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Akron’'s First Lightplane 


by HELEN WATERHOUSE 


This home-built lightplane, built by two Akron boys, has received an unusual amount of publicity in the public press and 
elsewhere because of its Ford powered plant. 


HE X ship, Akron’s first and only 
plane powered by an automobile en- 
turned last week from a suc- 

| cruise to Florida—one of the thirty 
ships which cruised down to the 
\ir races from Cincinnati, flying in 


is the ship, a duplicate of which 
een ordered by the government. The 
rs and owners, Joe and Howard 


nd Pratt Jones, are at present busily 





rk on the government ordered ship 
ng the “X” ship on the cruise was 
Funk, and co-pilot was Bernard Wade 


\kron, another former glider pilot. 
rd gave this description of their trip 
arrival home 


> 


at 11.30 a. m. and 
hed Cincinnati in 2 hours and 55 min- 


erything went O. K. The next morn- 
1 ut 15 other ships and all 


reaching there in The Funk Ford powered lightplane in flight makes a neat looking arrangement and 
’ . = reports indicate that its performance is equal to its appearance. 





utes. It was very hilly 











next d we gassed up and went to left for Waycross and got off about 8:23 “T had to walk about 2 miles to get some 
trip which took us two hours a. m. We flew an hour and 20 minutes oil while he got the motor fixed When 
44 minutes. From there we went to. before we discovered the oil line had we started up the engine, everything seemed 
ttanooga—in an hour and 34 minutes broken. All the oil ran out of the motor to work swell, so with the help of a lot of 
lap nt over some very bad and we noticed the pressure gauge was farmers we cleared a strip of corn and 
V\ i pushed on to Atlanta zero We started immediately to look for made a runway tor J ve to take off Then 
re ships joined the a field, but they were few and far between I got the farmer to take me about 40 miles 
At ity newspaper men asked There seemed to be nothing but woods to Waycross The weather had turned 
and the Chambers of and corn patches, but we finally found one bad and we stayed in Waycross overnight. 
us banquets “Joe overshot the first field, and gave it “The next day the weather was fair 
( ea it took us one hour the gun to go around again, but the motor enough so we figured we would try to get 
| Ditents dion S38 ealetie tp Maced would not take it and we just zoomed over around the bad weather by flying down the 
held up there by weather and a bunch of trees and down into a corn center of Florida instead of down the east 
| re t there. The next day we _ patch. coast. So we left Waycross for Lake 
} ; City, Orlando and Miami. We got away 
at 8.54 a. m. There was about 800 foot 
ceiling most of the way to Valdosta and 
our course was right down a highway. 
Everyone arrived Okay. From there we 
went to Lake City, and the course was 
again right down the highway On the 
way the ceiling dropped down to about 150 
feet. This meant that we just brushed 
the tree tops. We could not turn around 
because of danger of running into other 
ships. Boy, were we glad to get there and 
sO was everyone else. 

When we arrived in Ocala the weather 
was clear and the sun shining. When we 
got to Orlando we were in the heart of the 
orange grove section and its was marvelous 
scenery. When we landed at Orlando it 
was so hot that Joe and I got a headache 

We waited at Fort Laurel for everyone 
to collect and go to Miami in a bunch, fly- 
ing formation. We slept in a small cruiser 
on the ocean in Miami and went swimming 
all the time. We found a speed boat 

- ie 4 which we ran, and which was rather a 
\ 


change from the X ship. The races were 


Clarence Chamberlain (left), who took a flight in the Funk plane, is discussing its ell.” 
performance with Pratt Jones, one of the designers. swell. 
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Civilian Fl 





Civilian pilots, because they are civilians, 


are generally confined to Saturday and 


Sunday afternoons for their aviation training. 


WAS trained by a civilian instructor, 





a misfortune according to my Art 
graduate friends to be rated in the cate 
gory of smallpox. 
Since the day, my two 
Field, Virginia, with four 


apiece and two pair of 


from Langley 
hundred hours 
overlarge 
chests, my ability as a pilot has taken a 
terrible both privately and in 
public, which is not only embarrassing but 


silver wings on as many |] ITE 


1 


slandering, 


extremely annoying. 
The opinion of all military flyers seems 

to be that the I 

clown 


his useless 


civilian pilot is an awkvy 


who clutters 1 


J 


putterings around and claims 
the title of “pilot” because he can land a 
ship and walk away from it. This is a 
narrow and unfair attitude and in defense 
of my clan I protest 
In the first place, c 


mpare the tr 


methods used at Randolph Field, the Army 
Primary Training Base, with those used 


by leading civilian schools. You 
surprised to learn that the commer 
stitutions are much further advan 


1 


many phases of teaching 


For example, take the policy now 1S¢ 
by a leading school in the Northwest 
whereby students are given the t 


hours at the controls of an airplane 
the hood, 
hampered by any preestablished feel. Thi 


is but one of the many forward steps mad¢ 


flying by instruments and 


by civilian flying schools which, in contrast 


to the military, are forced by compe 


to be constantly on the wat 
methods. 


Why should the Army or Navy str t 
better training conditions; they are t g 
out pilots who meet their luirements an 
that is sufficient. A commercially operated 


flying school must do more than produc: 


pilots who satisfy the Bureau of Air ( 
merce. In order to maintain its standir 
in the business and keep the 
into the till, it must attempt t 


cash rolling 


turn out fly 


ers superior to those of other schools 





And the civilinn flies for the love of fly- 
ing with no ulterior motives in view. 


organization would the loss of 

a plane or student mean more, the military 

schoc l, fed by the [ 
| 


Fede ral 


To which 


yearly appropriation ot 


funds, or the privately financed 


1 1 


civilian school, that depends on efficient, 
accident-free operation for its goodwill and 
cash profit ? 

1 natural that the latter 
would take greater pains to protect equip- 


It is obvious an 


ment and personnel. Considering equip- 


training 
neighborhood of three to 


ment alone, the average modern 
plane costs in the 
five thousand dollars 


That might represent 
a years net proht to even 
The loss of a 


1 good share of 
tl largest civilian school 
student, regardless of cause, means loss of 
public confidence, the most valuable asset 
the school may possess 
Enough for the training angle. There is 
other work to be done 
misguided 
t in the Army or Naval 


Air Corps who has ever flown behind less 


toward the enlight- 


enment o war birds 





Show me a c: 


than two-hundred horsepower. It is nat- 
that 
fiying in heavily-built, well powered ships, 


ural men trained and accustomed to 


ight Training vs. 


by 


PAUL D. HERSEY 


Who puts in a plea for the civilian trained 
pilot. 


] 


should develop a substitute 


other 


tendency to 
horsepower for hors« 
words, depend upon 
rather than skill to carry them through a 
hear the 
giving me_ the 


-sense; in 
a husky power-plant 
maneuver. (I can fellows at 
Barksdale and Selfridge 
royal “moo” for that last remark.) 

\ private taught from the be 
that he must not expect a mere 
ninety or one hundred horsepower to work 


flyer 1S 


ginning 


big miracles He learns that a lack of 
power reserve may be compensated for by 
greater caution and finer usage of the 


inertia of his ship. As the glider pilot 
scorns all power plane pilots, so the civiliar 
trundles little 

Fleet military 
charioting along 


Kinner 
pilot 


hundred 


who about in his 
scorns the 


behind a 


powered 
four 
sepower Wasp. 
that it 
credit for 
when all one has to do is point the nose of 
the ship in the desired direction and hold 
on tight (keep your seats, boys: 
stuff ‘till after the 

Perhaps the reason for this attitude lies 
in the fact that our private flyer, untainted 
by the “fly-to-kill” training of his brethren, 


and twenty-five hor 
The civilian 
cricket” to take 


helieves “isn't 


just 


flying ability 


no rough 
performance). 


is something of an artist able to appreciate 
the rhythmic beauty of an intricate man 
euver performed sans horsepower. (Hearts 
and Flowers, 
And last 
insulting ; the ego of the military pilot does 
not exist in the makeup of the 
He has no pretty ut 


pl ase.) 


-here is where we really get 


civilian 
iform with which to 


impress the public; he is not a power bird 


of war and in the presence of the fully be- 


decked warring element is a sad mister 


indeed 


Sull, humility has its virtues; the plain 
] 


clothes pilot has no reputation to uphold 


in the eyes of the groundling; he may fly 


as conservatively as he pleases, with the 
knowledge that he 
On the other hand, let a 


pilot take his P6l 


is disappointing no one 
Army 


off the local port with- 


visiting 


out making a pass at the Grim Reaper, and 


the gathered throng will yowl its disap- 
proval 

The average civilian knows that he is not 
the hottest thing on the stick. He knows 
also that the ground is very hard and that 
an airplane after all is just wood, metal 
With this knowledge he goes 


forth and more often than not lives to cau- 


and fabric. 


tion his grandchildren against the evils of 


being a “throttle-pusher.’ 
(Concluded on page 57) 
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Military Flight Training 





by 
T. S. TERRILL 


sets forth the views and viewpoint of 
the army flyer. 


S true that 1 


iost Air Corps pilots 


sdain on civilian flyers. 


ne months of mingling 
e local civilian fraternity as a civil- 
t, I am forced to conclude that the 
rds war, so called, are justified 
many respects. 


make clear my position in this 
Prior to entering Randolph 

| the whole sum of one hour 
rty minutes of dual instruction— 


taken 


from a civilian pilot 


iy have had fifteen hours solo time 
ill practical purposes it may be 
1 1 entire flight training was 
tary flying school 


iduated from Kelly Field and spent 


nonths on active duty at Langley 
ut for the last nine months have 
parated from the Service and have 

civilian ships as a civilian pilot 
r ti t TR 32829 


propose to sneer at civilian pi- 
—_— ‘ 


9 1 exposed to the ease 


Corps Cadets pile up 
government expense, I am highly 
difficulties under which 

must labor for flying time. 


I have noticed certain glaring 


: n the attitude and technique 


civilians with whom I have flown 
ked its which contribute greatly 
t the superior attitude ot 

re an Air Corps Cadet ever gets off 
e gets a nice lecture on the 


rds—“accuracy” and 


that almost any 





ie ground and back 


doesn't mean a 


tl n't done in a clean-cut, 


precise Way 


lso pointed out to him that there 


rtue in a three-point landing in a 


p or in the last forty feet of a 


He i vn that the entire year’s 
is built around certain basic exer- 
‘ d final purpose of which 


racy, precision and more 
result is that Cadets are exposed to 
n exercises hour after 


fter day until they become 


cious and are ashamed to be 

KeC a maneuver or a landing 
t and precise 

log book shows 320 hours of pilot 


graduation day at Kelly Field. 
shows that over half of those hours 


ther were spent on Air Work 





The army 
becomes 


pilot has trai 





nz on all 


And here we are with re army gyra- 
tions not included in the civilian training 
routine. 





They were spent doing 90, 180, and 360 
spot landings, hurdles, pylon eights, strange 
field landings, down-road eights, chandelles, 
lazy eights, and The 
remaining 153 hours were divided between 
aerobatics, instrument and radio beam, day 
and night 


cross-road eights. 


formation, and day and night 
cross country. 

In one year of training at the Air Corps 
Flying School, I logged exactly 13 hours 
of aerobatics! 

The point is this: 
good, not only 


your military pilot is 
because he has expensive 
equipment and powerful engines, or because 


he has hundreds of hours in the air, but 


sorts of ships 
an expert—because he has nothing else to do 














der all tlight 
during 


conditions and 
seven long days. 


because he is forced to take pride in de- 
veloping a flying technique which has two 
goals—accuracy and precision. He is forced 
to admit that there is more, 
to flying than getting off the 
back down again. If he 
he goes home quick like 
He develops this technique 


much more, 
ground and 
won't admit it 


, not by power 
grandstands or by doi 
tion loops, but by 


diving on ig forma 
getting up there in a 
clumsy old trainer and chandelling himself 
blue in the 


face, and continuing to chan 


delle until he can do it right 
From what I've seen around the local 


airports (there are fifteen of them in the 


immediate vicinity) the average 


thinks 


civilian 





that because he has a license he’s 
a pilot. He’s far more interested in the 
crowd lined up along the fence n he 
is about his ability to land on a And 
until brother civilian takes | oft 
the grandstand and throws the Th 
thriller into the corner he going to re 


main ridiculous in the his military 


cyves ¢ 
counterpart. 

There's no one to force him to anything 
He’s going to have to do it himself. He’s 
going to have to realize that the 


definitely make the 


airplane 
pilot; that 
dozen basic maneu 

' 


vers, the mastery of which will 
pilot; that these same 


does not 
there are a mere half 
make him a 
basic exercises are 
within the reach of all pilots and airplanes 
regardless of horsepower chandelled 

and that getting off the 
ground and back down again does not co: 
stitute flying 


(I've 


an Aeronca); 


He’s going to have to be his own critic 

to take nothing from himself but a good 
clean job of each on the following: 90, 
180, and 360 spot landings (a spot is not 
ever 30 feet in diameter) ; chandelles; lazy 
eights; pylon, cross-road,,and down-road 
(Concluded on page 57) 
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The Importance of Fittings 


by RAOUL J. HOFFMAN 


On the basis that a chain is no stronger than its weakest link, the fitting and structural connections of a plane are among 
the most important of all the myriad parts and yet are the most neglected. 


N a previous issue we brought 

strength values of various mater 
used in aircraft design and the estin 
of simple stresses, stresses that are « 
distributed over the cross-sectional 
These stresses are pure tension, comprs 
sion (bearing) or shear, and are equal 


the load divided by the area of tl 

Allowable loads that create stresses 
easily evaluated are usua 
tests conducted at various labor: 
as the U.S. Dept. of Agr., the Bur 
Standards, and others 


Charts showing the safe loads 


treated nickel-steel bolts in spruce ms 
parallel or vertical to the grain accor 
this article. Thes harts are correct 
within certain limits, when bushing 
added to increase the bearing area t 
increasing the size of the bolt, ar 
the shear strength of the bolt is 
the bearing load indicated on the irt 
(Sec. 1). 

Having obtained from the stress 
all loads acting at a int the designer 
should be able to produc fe and simple 
fitting with the aid of the charts 


Although a diversified knowledge 
command at the initial layout, a few 
mental principles will be of additi 


It is desired that all main stres 
tension (or plain compression) equall 
tributed, and that all materials of ¢ 
tion (rivets, bolts, dowels) and all mat 


rials of adhesion (welding, br 
ing and glueing) to be in shear N 
appear when loa 


should 
that no. stresses sh 


centricity 
applied and 
added when assembling 

Bolts that attach fittings 
should be spaced to take their apport 
this 1 


loads ; can be accomplish 


tests are not available t ther 
forming with the outline sketch Si 
The proximity of the bolts, as in § 
shows the principle of nservat 


energy, that is, that the work done 
ing a deformation of material 


be the min‘mum 
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1ooo0 


POUNDS 


vent the 


eccentricity 
proper location of bolts relative to the 
load must be 
of moments as illustrated by 
in Sec. 3 Draw base line 


t bolts parallel t 


ling found by the methods 
an examplk 
| 


nes 


the 


and 
through the center of 


1 


load; then the sum of all 


line of the mai 

moments (load times distance) divided by 
the sum of all loads gives the distance 
where the main load should pass 


An example of eccentric loading is the 


special shank designed to take two control 





cables This fitting will break, for both 
cables cannot be made to have the same 
tension. A variation shown in the lower 
sketch of Sec. 4 or the use of two turn 
buckles will eliminate eccentricity 


lo obtain concentricity we join all loads 


and all neutral axes (gravity lines of mem- 


ers) at a common point (Sec. 3) 


But not all centric rces result in a well 


designed fitting especially if they create 
bending stresses see Sec. 6); then a re- 
duction of the distance fastening will 


to the 
l 


improve the design if the bending radius 





is at least equal to the thickness of the 


material 


Welding plays a big 


part in production 


( ittings, for complicated fittings can be 
made at k cost 
The cross-sec il area for estimating 
the strength of the weld should be taken 
t the tl t of the veld and not at its 
, ' , ¢ ] i . 
contact with the mat la To reduce resi- 





dual stresses we weld from the outside 
towards the center - and if poss ble, we do 
"| 
) us circl cerentiai we ds 
We find, in Sec. 7 a few examples ot 


welded lugs, in Sec. 8 various tube « 


approximate eihciencies 





d at the | part a tube connection 
ith rosette weld and rivet weld. Rosette 
veld, which is welding of drilled holes 
should not be employed; rivet weld, whicl 
inserting rivets into drilled holes and 
welding their end of poor appearance 
| it is easily disassembled by filing off 
the elded part of the rivet 
I See y 1 tube and = fittings 
VERTICAL TO GRAIN 
n 
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" 2 rw ray | 
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CHMULTIPLY BY 





WIOTH OF SPRUCE 


with lugs or bearings, their selection de- 


pending on the load to be transmitted. In 


order to have the unit aligned the tubing 
used for the bearing is trimmed after weld- 
ing 


Universals shown in Sec. 10 used 


for two 


are 
a heat-treated tub 


way motions; 
ing, a few thousandths longer than the 
hole, will make a satisfactory shaft if the 


part is bolted securely 
hinges for control surfaces 
shown in Sec. 11 and Sec. 11A; in case 


for the spruce 


oscillating 

Designs of 
ar¢ 
is too high 
wood 


used 


clamping pressure 
three-ply 
may be 


beam a piece or a sheet 


steel base 


A multitude of fittings could be designed 


for fuselage joints; some are shown in 
Secs. 13, 14, 15, and 16. Simple control 
levers are illustrated in Sec. 1lIA and 


Sec. 15 
Wing fittings usually give the 
ample opportunity to show his 


engineer 


talent of 


simplifying the design and his ability t 
conceal it within the wing itself. Wing 


fittings from the old pusher type to the 


latest all-metal biplanes are shown in Secs 
17, 18, 19 and 20 
Special problems confront the builder of 
landing gear fittings, especially if the land 
retracted One 
whether the 


and if it 


ig gear is to be 


question 


of importance is axle is to be 


heat-treated or not is to be heat- 


treated before or after the welding. In 
case the axle is heat-treated s« parately, all 
parts are welded to a sleeve, the axle placed 
into the sleeve 1 welded at one end 


1 


as shown in Sc 


Use of universals in land 


ing gea©rs, see 
of damage t 
lage by fold- 


of accident; thus reducing 


Sec. 22, is for the prevention 


the main structure of the fuss 


ing back in cas« 
the 


cost ot repair 


Landing-gear fittings usually mean hinge 


] 








designs. Sec. 23 shows main principle 
of the coordination axes. If 
the axle is fastened to a V-ee then all axes 
must be parallel t 1; even if fitting 


\-A- 


(Conciuded on pa 05 ) 
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A Gas Powered Aero-Sled 


by DICK COLE 


Here we have the second article dealing with the construction of a high-speed motor sled 
assembly drawing of the complete sled. 


ND now 
point where we n 
sembly elevati 


which show accurately thi 


we have pr 


ing between the various uni 


entering into the layout 
Our first problem will 
from the general drawings 
accommodating the engin 
to be available in your 
is understood, of course, 
the power output of the e1 
it can swing the propeller, 
be the pitch and tl 
travel. 
Almost any 
tion and 


auto 


lif more 


develo 





horsepower can b« 


a very much improved perfo 
had with a power-plant givi 
60 actual horsepower and 


used, 


output is most certainly 
“T” Ford engines 
cause they are likely to b 
that they 

power and, second, becaus¢ 


are ru 


cannot develop 


difficult to convert than othe 


For those who have a 
mind, with ultra speeds 

necessary to convert the 
in much the 
are converted for driving 
possibly 


Same W 


have 
compression and unfailing 
velop the latent possibilitic 
Of course, we can simp! 
gine from the auto to th 
few 
sufficient 
blooded readers 

And then comes the pr: 
a most important part 


necessary corrections 


for the m 


and one that is not to be 


or carelessly While sucl 


be built at home without pre 


ence, yet the cost of a fac 


so low and its perform 


1 1 


so much better that it is 
to buy the propeller from 
izing in this work 

All of the 


gine is transmitted to the 


propeller, and it therefor 
difference whether the 
propeller is 60 pet 
And, no 


make to this design, never 


matter what fr 


ditions reduce the propeller 


the dimensions 
Pitch is largely a matter 


but diameter represents the 


fer power to the air without 


ping or cavitation. 


not to the sar ex 


unusually good carl 


wt 


1e faster 











the 





particular cas 





Mr. Cole, in his 








( er type ¢ I! 
—— 
‘ I esse l 
Commerce test 
+ ri é } 
mark 
hese prelit 
int are ment 
, 
they are mor 
hich we ( 
_ 
ind betore ve 


snouid 


the dimensions 


or ash cat be 
} 


with ash becaus 


and toughness 
the 
while 


tween 


spruce, 


not prohibitive with a 


the type de 


Good materia 
msiderati 


sed 


weight of 


S 


PART Il 


with the dimensioned 


home workshop, shows how the runner of the power-sled is made and 
assembled. 





nt type of propeller drive 
vhich is very nearly as 
rect drive if it is caretully 
1 up his is a multiple 
t running in grooved pul 
ple driving ability, quiet 


teristics and flexibility to 


It is far superior to the 
ind sprocket type drive in 
respect Bureau of Air 
how that the efficiency of 
rs around the 90 per cent. 


i 
ries regarding the power- 
point bec 


around 


ned at this ause 


ess the 


foundation 
the rest of the structure, 
work the power- 


definitely settled 





ire not yet in a position 


on of the engine, the proper 


so that 
in be measured off 

Is for 
n, and while either spruce 


easily available 


the chassis are our 
yet the preference lies 


( I 1ts 


Phe 


greater springiness 
slight difference be- 
the and the 
with aircraft, is 


ash 
mportant 
power driven sled 


ribed here 


( easily obtai 


Where ash is 


elm is a possible substitute, always pré 





ing that the elm is given a deep penetr 
ing coat of hot linseed oil as a protection 
against warping \fter the oil has dried, 
three finishing coats of paint or spar var 
nish can be added 

For those who have not had much ex 


perience in 
will be wel 
tention to the 


As wood has 








and has the unfortunate habit of shrink- 
ing around a red hole, it will be fo 
advisable to “cascharden” the wood at this 
point by the following method 

First, drill the hole about 1/16-ir 


smaller than the required bolt. 
rod of the 


and then force 


one of the bolts or a 
diameter, heat it red hot, 
through the hole, searing the 
hardening the surface all around the bor 
When prepared in this way, the bolts will 
stay put and will not 
Washers should b« 


bolt heads where 


wood in 


loosen 


placed under all nuts 


and the bearing is on 
wood, and important nuts should he safe- 
tied by l and cotter pins 
to prevent the nuts from backing off. 
Where castle nuts cannot be obtained, lock- 
it not 


a possible but 


using castle nuts 


washers are entirely 


satisfactory substitute 
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Designing Lightplane Controls 


A simple but useful discussion of aileron design for the attention of the amateur and home-builder. 


by HAROLD GIBBONS 


The various types of 


ailerons and their relative effectiveness are covered. 


N view of the importance of properly 


designing the ntrol surfaces « 
lightplane, I have set fort 
facts regarding control surfa 
that the beginner may arrive at a 


design without employing compl t 
figures, etc 

No matter what type of a cont! < 
face is used to produce a required f 


or moment, the effort required 
part of the pilot to operate that 
surface must be a minimum Th 
the one outstanding point that w 

work to in proportioning the surfa 


Chere are no fixed rules governing the 
design of these surfaces. The 


to make a decision as to what size an 
type of surface should be used is to1 
a series of tests in a wind tunnel o1 
ferent sizes and types of model surfa 
on the same model plane 

Since most amateur innot mal 
have made, these tests, they must us¢ 
certain relative proportions t 
wide average of several existing 
of successful lightplanes in des the 





control surfaces for their lightplane 
Considering the ailerons, there are 


many outside factors which are influ 

in their design. Getting d n to facts 
There are four types tf wing ti i! 

general use, namely: the square, 1 ’ 


tively and positively raked tips, ar 
elliptical. 





In Fig. 1 is shown the press t 
bution on the four ge es 
tips taken from tests made 


N.A.C.A. It is obviou hat the lare 


and positively raked tips are und 
shapes as the pressure distri 
regular and high concentrated loads are 


present at the wing t 


This complicate the design of the 
ailerons as well go { 
structure. Wing flutter with the 5 
\ 
¢ ; 











Fig. 4. 
{ 
“ 
A — 
ARM 
Fig. 5A 





B 5: 


Fig. 5B. The aileron is hinged at the up- 





per surface with the 20-degree gup below. 
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of importance the design 





Fig. 2. A skew type aileron hinged at an 
angle of 20-degrees with the spar. 


yility of undue wear on the aileron hinges 
lay exist which is extremely dangerous 
| j 


speeds 





‘ly raked tip is undoubt- 





best tip as the pressure distri- 
Che elliptical 
iffers some- 


yution 1s more unlorm. 
tip is almost as good and 
control. 


The planform of the aileron is of ut- 


what better aileron 


most importance from both an aero- 
dynamical and tructural standpoint. 
ihe aspect 1 could be plac ed under 
rm 

Thea € ratio of the ailerons should 

ver be lower than six nor higher than 

t. If the aspect ratio is lower than 

ix the drag of the aileron is excessive 


n operation as well as a general weak- 
ne Ss being pre 


On the other 





in aspect ratio a 


moments will, in most cases, be too low. 


In planes of unusual span a higher as- 

pect may be used in order to keep the 

ron at the proper distance 

trom al lateral axis to 
»btain ri noments. 

\g d aileron should 

neve than percent nor more 





than 25 percent of tl rd of the wing 


| 


at that secti which means that such 
an aileron would be structural] 
Tests ] 


showed that the 


Vveak, 


made by the British N.P.L. 


chord of the aileron 


should be 25 percent of the wing chord 
ind the sp one urth of the span. 
This applies to rectangular wings em- 
ploying thin airtoils. 

In Fig. 2 t iileron has been given 
an angle of “skew.” The use of skew 


the efficiency of the 


tapered wings it should 


always be used both from an aerody- 





ctural viewpoint. If an 


| . ) | 
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ailerons and other controls. 

















Fig. 3. An overhung type of balanced 
aileron extensively employed on German 
planes during the war. 
aileron in a tapered wing is not given 
this angle, the rolling moments are not 

sufficient at high angles of attack 

If too much skew is used the condi- 
tion is reversed. It is very desirable to 
use skew on rectangular wings 
angle should never be more than 10 de- 
grees in any case.) Its chief draw- 
back is that it offers certain building 
complications for the beginner 


The area of the ailerons depends 





upon the wing section used the 
wing planform For wings tl al 
relatively thin, it has been found that 
from 12.5 percent to 15 percent of th 
total wing area is sufficient If the 


wing is tapered, 10 percent is usually 
sufficient 
In this case r in any tapered ai 
foil for that matter, the ailerons are 
more effective if they are narrow, the 
chord being from 15 to 20 percent of 
the wing chord. They are even mo 
effective when used in wings that are 
tapered in planform or thickness only 
In biplanes the 
fective on the top wing in the air and 


ailerons are more ei- 


on the bottom on the ground if positive 
overhang is used In order to get a 
compromise, many designers place ailer 
ons in both wings, distributing the area 
according to the wing area percentag: 
For example: if a biplane has thi 
divided that the 


area so l 
area is 60 percent of the total area, then 


upper wing 


the ailerons in the upper wing will have 


60 percent of the total aileron area 
Tests have been made showing that if 
single ailerons are used with positive 


stagger and on wings of equal chord and 
span, they are more effective in the 


lower win 


ailerons are 


On small biplanes the 


T2 


usually placed in the lower 
wing to offer a simple control connec- 
tion. 

(Concluded on page 73) 
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Building Howard's Cabin Job 


by 
PAUL W. LINDBERG 


Model airplane designer and Model Editor 
for POPULAR AVIATION. 


model is an exact dupli- 


cate of the plane now in production by 
y Howard and his associates. This 
el is a very good flyer and we are sure 
will ¢ many interesting hours 
10 1f 
OR SCHEME 
Fuselage—orange and black with white 
Wings and tail surfaces—orange with 
ind white trim 
) S black and white. 
co? TION OF FUSELAGI 
order nt the framework from 
king to the plan, we advise you to use a 
t of « wax paper between the 
ework top of the plan 
We sug t vou begin with the fuse- 
which is constructed one side at a 
ne. The longerons, vertical and diagonal, 
ire he place until securely ce- 
ented. 7 is done by inserting straight 
S eithe le of the strips 
When the fuselage sides are completed, 
are pinned to the top of the plan in 
ch a m it the top iongerons face 
and the sides are at right angles with 
table I oss members are now ce- 
d i eir places forming a rectangu- 
selage 
Cut formers from sheet balsa and cement 
eir respe e position. There are only 
few of tl e formers attached to the 





You will be proud of the lifelike appearance and the fine flying performance of this 
Howard monoplane. 


fuselage and little difficulty will be en- 
countered here. Refer to plan for exact 
sizes 

The position of stringers is clearly shown 
on formers. Note: All stringers pass over 
tops of each former. This results in a 
neater covering job. 

CONSTRUCTION OF THE WINGS 

This wing is made up of two separate 
panels. Cut all ribs from 1/16” balsa. Pin 
the spar in position on the plan 
ment the ribs in their proper locations. 


Now, ce- 


The leading and trailing edges are cut 
and sanded to shape then cemented to the 





The skeleton of the Howard cabin plane before covering is applied. 


ribs. The panels carry removable ailerons, 
which are a great help in controlling the 
flights. 

Make wing tips from 1/16” balsa. We 
highly approve of this type tip be- 
cause it 1s much easier to construct and 
neater in appearance. 








CONSTRUCTION OF ELEVATOR AND RUDDER 
from 1/16 
constructed 


These are mad square flat 
on the plan 


therefore, you 


balsa and are 
Their construction is easy 
should have no difficulty here 
In covering the elevator it is important 
that the two units are covered separately 
in order that they may he 
at rear of fuselage. The aluminum hinges 
are inserted after they have been placed in 
the rear of the 


inserted in slot 


fuselage 


LANDING 


CONSTRUCTION OF GEAR 
The construction of the landing gear 
struts is clearly shown on the plans. These 


struts are constructed of tough balsa and 

are reinforced with wire stiffeners. Balsa 
or paper fillets are used for fairings 
CONSTRUCTION OF THE MOTOR 

The crank case is built up from solid 

blocks of balsa, the solid 

balsa, wrapped with heavy thread to imitate 

fins. Push rods, rocker arm caps, etc., ar¢ 


cylinders of 


clearly explained on plan 
ASSEMBLY 

The landing gear is now attached to the 
fuselage. It is very important that these 
parts are securely in order that 
it may survive severe landings 

Attach the wing panels to the top of 
fuselage cabin by merely cementing them 
in place. The wing struts are now at- 
tached and as you will note the upper part 
is neatly faired in with an extra rib and 
paper fillet. 

(Concluded on page 70) 
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Bellanca Penaud 











(Continued from page 18) (Continued from page 34) 
scientists have of rocket engineering I “turning up” of the trailing 
lieve it is possible to construct sucl ight.” And here is his full 
Of course, I have no 1 rence t and his conception ot a 
rocket ships as Buck Rogers us¢ I S 





fantastic interplanetary adventure 
syndicated newspaper strips. I find it 
difficult g 

“What I can see for the future is a 


in the case the surface of 


should be of veneer or even of 


to visualize a ship without ie surfaces themselves the 














tl wings, giving to the 
stratosphere ship with a combinat ips of veneer or of metal, 
rocket propulsion and motorized prop I from the car to the end 
The propellers would give the ship greater f the wings; these lower and upper sur- 
control in the atmosphere and the rocket faces would be stayed together, from point 
power would give it greater spec i to point, from the bi f the wing to its 
stratosphere.” extremity by pieces ced edgewise and 
parallel to the plane of symmetry (Pe- 
Q. Of what materials will the super naud also provided for a dihedral angle on 
planes of tomorrow be made? the outer fourth of the wings to promote 
A. “Tomorrow’s planes will be mad f stability. ) 
light weight metal unless some radical It i that Penaud under- 
composition material is discover stood the section. The model 
new metal, berillium, may be exter! which he ved this section and 
used in the future, for a new inexpens actually left the ground in a wind of nine 
method has been discovered to produce it miles an hour, so that the thick section 
in quantities. must have n effective. It is easy to 
“Then there is the discovery of new believe that he would soon have discovered 


method of treating wood, moulding it into and applied the principle of the thick wing 


the desired shape for airplane use u I and the vacuum lift 
heat and ests sl “We employ tv 


4 


pressure ( qual prope llers located 




















practically bullet proof and fire proof. It at the front of the sustaining surfaces and 
is estimated that a plane of this material close to the sides of the apparatus We 
can be built for one dollar per pound $ reserve causing these axes to make with 
material may have a revolutionary effect this surface an angle capable of running 
on future aviation. up to five degrees We reserve plac 
the axes of these propellers either in 
Q. Do vou think that the irplar t median pla t e wings, or prefer 
shortening of distances will tend to t " at a short distance under this plane 
the world and make for peac r that “This po n of e line of traction of 
nations of the world will use them as mut these propellers is important for the fore 
dering tools to destroy each other ind aft equilibrium, the line of traction 
\. “I believe that the airplai | do of these propellers being | to pass 
more to promote world pea tl y Imost through the ntre of resistance to 
other one thing existing today It w the course, and through the centre of grav- 
more than politicians, more than an i t they are of opposite pitch and 
dors, more than any peace or disarmament rotate in opposite directions 
conferences could possi do That t “We reserve making them rotate either 
will accomplish this seemingly imy OSS independer f the other, or inte 
task if the nations are t reed it t grally .. BY Ss g the diameter otf the 
before the world has been mpletely propellers a twelf the spread of the 
linked by airlines sustaining plane, we are almost in the best 
“T make this statement after studying conditions 
what the railroad did for the United St 3 “The propellers are entirely metallic and 
If the railroad had not come when it 1, preferably f steel These propellers 
Americans today might, ] ¢ can have from two to twelve blades 
speaking forty-nine different languages We reserve applying to the propulsive pro- 
The railroad served to eliminate stance pellers of our aeroplane any one whatever 
and link the states together at a crucial of the numer: tems of changing pitch 
time. Today we are one.” during running, known and used in marine 
END practice 
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“This change of pitch 
turning the blades so as to offer only littl 
resistance to the forward movement when 
the propellers shall not rotate; it permits 
also of assisting the starting by the pre 
vious storing-up of a great amount of 
energy in the blades; we shall thus apply 
a theory already know! 
for ascensional propellers of apparatus in 
a different class, known as helicopters 

“Note the use of 


two engines placed within the body of the 


to the aer« plane 


a single engine, or of 
apparatus and transmitting rotation to the 
propellers, either means of supplemental 
belts or 


endless 


shafts and gearings, or by cords 
and pulleys, or by chains and 
toothed l sheets 


and pulleys, with or without teeth, or by 


wheels, or V endless steel 


pieces of shafting 
universal 
shafting connected by 


connected together by 


cardan joints, or by pieces of 
flexible connections 
of steel or other elastic substance.” 

And came up against the 


problem of power. He 


here Penaud 
had no satisfactory 
engine. His specifications mentioned every 
that he suitable, but he 
seemed to prefer such internal combustion 
engines as those of Hock, Lambugel, etc 
With an engine of proper power and light- 
ness, it is a virtual certainty that his plane 
would have flown 
have all 

the plane, 
and pilot The 
any or all 


one considered 


He made provisions to 


power plants within the body of 


within reach of the mechanician 
surface of the 


parts of the 


nacelle, or 
surfaces of the 
wings were to be used for cooling or con- 
densation 


longerons Cc 


Four 


mprised the basis of 


the construction of the entire aeroplane, 


and were the framework of the nacelle 
S supported the floor- 


] 


[lwo weaker long 


ing of the car Phe and contro 


hed directly to 


wings 


surfaces were atta these 


main longerons which were braced accord 
} bridge build- 


ing to current owledge of 


taken to keep the 
pilot 


ater-tight and 


ing, due regard being 
space for passengers and unob 
7 he nacelle Was W 


structed 


portholes were provided. Entrance 


glass 
door, or 
e near the pilot's post 


was attained through a _ side 
through a1 ] 
“In the 


be no rope bands and the nacelle may have, 


high-speed apparatus, there will 
front, sections rounded 
body of a bird, in- 
sections; the mem- 
a little 


especially at the 
off, like those of the 
stead of quadrangular 
brane of the nacelle could then be 
different 

“The pilot can be 
His head 


nacelle, 


standing 
front of the 
with the 
1 mask with glass eyes, or by 
front of him. His 
head can also be sheltered in a small cham- 


seated or 
projects above the 
and is kept from contact 
air either by 


a glass plate placed in 


ber flush with the nacelle and arranged so 


as to cause the least possible resistance to 
the air.” 
a Dep control, 


Penaud planned perhaps 


the first \ 
fixed a 

the controls. By pushing the whole thing 
forward, the elevators were depressed, and 


vertical bar on which was 


sort of handle bar, managed all 


by twisting it to right or left, the direc 
All controls and 
enclosed 


tional rudder was moved 
connections were within the 
nacelle adding greatly to the clean appear- 
ance of the plane 
And now for the automatic pilot of 1876 
(Concluded on page 54) 


will permit of 
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POWER... 


When you're way upstairs and the going gets thick—when 
there's a sudden need for an out-of-the-routine job—when- 
ever the unexpected happens—that's when you need the 
extra performance that is the mark of a truly great plane. 

The Coast Guard, like the Army and the Navy, has found 
that United Aircraft can be relied upon to supply power to 
meet the pinches. 


WASP & HORNET ENGINES HAMILTON STANDARD PROPELLERS 
VOUGHT CORSAIRS SIKORSKY AIRLINERS 


JNITED AIRCRAFT CORPORATION -FAST HARTFORD CONN 
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| visioned “pressure testers” to consist of “The effect of balancing takes place nat- 
Penaud light planes parallel to the wings and urally for the vertical rudder, especially 
(Continued from page 52) mounted on springs, or the use of mano- if there is a little rake.” All his control 
} metric tubes opening onto the lower face of surfaces were compensated, “presenting a 
—. the wings. All such apparatus, he men- fixity of position noticeable under the ef- 
3esides the view over the horizon of tioned, can be provided with an electric fect of air eddies.” He understood per 
the indicating lever, the pilot has before alarm. “Anometres will indicate the speed fectly the functions of the fixed vertical 
his eyes, to guide him in the perception of the aeroplane in the surrounding air. stabilizer—a valuable lesson which hun- 
of the dip of the apparatus, a level of any Vanes of dip can also be present.” dreds who followed him failed to learn. ' 
system whatever. If the level adopted is a Three methods of launching the plane He provided that the horizontal rudders 
water level, one of the bottles, pr led were described. “The apparatus can be _ be operated together or separately, another 
with a gauge, will be before the pilot, w! launched on its start by powerful springs, indication that he had some conception of 
the other will be toward the rear in the or be placed upon a car rapidly moved by the aileron. 
nacelle. steam or other engine.” Or, the plane “The horizontal rudders are simply 
“The two bottles will be in commu ca would be driven along the ground, espe- working rudders serving to ascend and de- 
tion by a tube provided at one of its points cially leveled, by its own propellers— _— scend, stable equilibrium being obtained, 
with a throttling device variable in such “When a sufficient speed has been thus at- as we have already said, in a permanent 
a manner as to attain the proper sensitive- tained, the air which acts upon the lower manner by turning up of the rear border 
ness. The front bottle can be replaced by face of the sustaining plane, raises the of the sustaining plane.” 
a very sensitive manometer in communica ipparatus progressively above the ground, Landing ir to Penaud consisted of 
tion with the column of water and the flight commences.” From this it “feet.” He described his particular method 
“The acroplane is provided with a com appears that Penaud was not sure of the’ in great detail and clarity, and used the 
pass and a metallic barometer. The ver purpose of his thick wing simplest of examples to describe the re- 
tical rudder can obey, by means « in On the water, the p! ane ‘wie take off tracting feature | 
automatic electrical apparatus, the indica in the usual manner of seaplanes, “or upon “The front feet can be housed in the I 
tions of the magnetized needle oscillating the metallic inclined planes carried under = general shapes of the nacelle by a mechan- 
between two metallic stops; in this way, the nacelle by means of rigid rods.” These ism clearly developed in our drawings, and 
the routes of the apparatus will be auto planes—we call them steps—were to be re- by a movement like that of a man, who, 
matically maintained tractable having at first his hands as if to strongly 
“The horizontal rudders can be worked Of his control surfaces, Penaud says: push a door in front of him, should then 
hy automatic electric mechanism obeying “We reserve balancing, as regards the cross them upon his chest. Hollows in 
the indications of the level and of the weight, the rudder rs with horizontal hinges, the surface of the nacelle receive the dif- ' 
barometer, so as to obtain a flight per which we call also our horizontal rudders ferent pieces of these feet.” He also pro- 
fectly horizontal, These mechanisms could This cteacion about their hinges allows vided for movable plates to close these 
also act upon the speed of the engine.’ these rudders to set themselves in the wake hollows when the wheels were retracted ' 
His tendency to continual study a1 of the air, when they cease to be operated The rear wheels were on either side of 
perimentation found expression in a ce by the pilot This balancing is obtained the nacelle, and were set in forks at the 
vice for determining the pressure at by means of counters eights or better, of end of rods which were dog-leg in shape. 


ous Parts of the plane while in flight. He springs acting suitably upon these rudders As these were retracted, to the rear and | 


Is CORONA*® impairing 


your spark plug performance? 






Here is a simple test anyone can make to determine the 


presence of corona in mica aircraft spark plugs. 
Remove the core from the plug and place it with its firing tip 


3/16” away from a grounded point. The spark is jumped 


across this 3/16" gap, eithercoil or magneto being used as the 





source of current. The test should be made at atmospheric 
pressure. If corona is present it can be seen as a streak 
of light inside the mica washers which form the core. 


It is obvious this leakage impairs the spark at the gap. 


Install a set of new Champion Nocorona Mica 
Aircraft Spark Plugs in your ship for better 


performance. Available in the latest radio 


*& 
shielded and unshielded types. tietkagroa i 
oO, e 
Cle = 8ng Withintle teig 
. / 13 yi Ode wre 
Contractor to U. S. Army Air Corps. face ble Pf the 
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nacelle, the c!bow, or 


hollows in the 
” of the crooked rod dragged on the 


e, of the 


nd after the wheel had been lifted 

of the ground. This formed a “vio- 

brake against forward movement. 
shock absorbers, Penaud planned to 


familiar carriage spring leaves. 
ngs and 
use of rubber cords, and in 
said, “The hand rub- 


specifications also 





ns he 


» be placed by a steel spring or 

r spring under the same conditions.” 
es and chains passing over pulleys 

to be used to retract the four wheels, 

h were fastened in up or down posi- 
y bolts. For the “simultaneous and 

1 projectic of the four wheels, it “is 
ient to release a trigger.” A tube in 
selage tained rubber cords, the 

S of which assisted in the retraction. 


We reserve placing small spring feet 


er the extremities of the wings and to 
it the same points, very light fish- 
shaped floats adapted to serve as balances 


it rests upon the 

planes which are un- 
a] > sd 

an also be housed. 


the apparatus when 
yater The inclined 
wheels were on swivels, 
Is were Small 


tl Teal wheels fixed. 
front wheels tracking in 


( iplete plane would weigh 2,460 
I ls, and with an engine of 20 to 30 
wer, would attain a speed of 60 
an he Penaud calculated. Octave 
( te figured that this would give a wing 
of .24 square feet to the pound, 
believed that the plane would have 
sufficient longitudinal stability to 

tical flight. 
Chanute credit im with making a scien- 


1 which he was slightly 

signing a plane table for plot- 

e cout f balloons, a guide rope 
l i b balloon 
form of ex- 
ne, a program for experiments 
1a program for investi- 


arometer, a 
a tail,a 
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gation of flight by means of instantaneous 
photography. Later, Professor Marey took 
up this photographic suggestion, and from 
his experiments came the stroboscope and, 
eventually, the motion picture. 

What if Penaud’s plane had been taken 
seriously? What if the development of 
mechanical flying apparatus had followed 
the direction of his sensible plans? 

He would have financed and built his 
plane, and engineers of today agree that 
he would have put aeronautical research 
years ahead in its development. 

The first powered human flight would 
have been in 1876 or 1878. The outlandish 
contraptions that occupied man’s consid- 
eration between 1876 and 1900 would never 
have been built. Men would have aban- 
doned the foolish plan of trying to flap 
huge wings with their puny arms. 

Motors would have taken on a new and 
added importance, and it is hard to doubt 
that motors of sufficient power and light- 
ness would not have been built for such a 
scientist as Penaud. 

Aviation history might have jumped 
across the years when struts and wires and 
bamboos and kite structures and honey- 
comb structures, and all the complications 
conceived by the experimenters engrossed 
their attention 

Moreover, the face of Europe might 
have been changed. The history of the 
World War would certainly have been dif- 
ferent, and possibly that insanity might 
never have happened. The airplane has a 
people together, 
stupid 


bringing distant 
not controlled by 
men who use it as a weapon 

Penaud might have lived 
would be a patriarch of 86, still confined 
to his wheel chair, but still shedding the 
benign influence of a patron saint upon the 
science in which he showed such promise. 

As it is, however, his whole must 
be written in these four saddest words— 
“It might have been.” 


END 
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FLY WITH WRIGHT 
THE WORLD OVER 


Wright Cyclones have completed 
over 1,000,000 hours of operating ex- 
perience on leading airlines through- 
out the world—a unap- 
proached by any other builder of 
aircraft engines of 
power. 


record 


similar horse- 


1,000,000 hours of flying operations 
represent a total of approximately 
165,000,000 engine miles—equal to 
3,300 trips around the world at the 
Equator, in twin-engined aircraft. 


Wright Cyclones power all of the 
luxurious Douglas DC-2 Transports 
and the giant, new Douglas Sleeper 
and DC-3 Transports now in service 
on, or under construction tor, Amer- 
Airlines, Air 
Transcontinental & Western Air, and 
Pan American Airways System. 
Wright Whirlwind-powered Lock- 
heed Transports are in operation on 
Chicago and Southern Airlines, East- 
ern Air Lines and Delta Airlines. 


ican Eastern Lines, 


These great Wright-powered air 
transportation blanket the 
United States and extend from 
Canada to Mexico. Wherever you 
go, you can fly in swift, luxurious 
comfort behind Wright engines. 
Planes fly overnight from New York 
to Los Angeles speed from Chi- 
cago to New York in less than 4 
hours . . . flash between New York 
and Miami in less than 8 hours 
astounding examples of the dynamic 
power and dependability of Wright 
aircraft engines. 


systems 


“Fly with Wright the World Over” 
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f attache; Herbster to Berlin and Smith to 


Santa Claus | Naval Aviation Paris. 


During 1914, however, student aviators 









































(Continued from page 24) (Continued from page 16) were assigned to Pensacola from time t 
ae time, in the following sequence: Ensigns 
take-off from Bar Harbor for Bangor after This station was destined to become the C. K. Bronson and W. A. Edwards: Lieuts 
we were told that our scheduled refueling center of all Navy flight training—the Kenneth Whiting and L. H. Maxfield; i 
at the former could not be made and that Naval Academy of the Air. The Annapolis signs E. O. McDonnell, Wadleigh Cape 
Bangor had the closest available aviati camp was broken up ard all personnel and hart, E. W. Spencer, H. T. Bartlett and i 
gasoline. equipment loaded on the U.S.S. Mississippi, G. D. Murray 
Bill had switched over to the 20-minut which was based at Pensacola as the “avia The first Navy-designed seaplane, by 
emergency gas tank and started to tal ff tion ship,” to be used in working out joint Richardson, was built at the Washingto1 
from the Bar Harbor airport when sud airplane-ship operations. Comdr. Mustin Navy Yard during 1915. In this year the } 
denly the center engine quit. He stopped ecame first commanding officer of the sta Navy also bought its first airship, the D-1 
the heavy ship before it reached the nd tior from the Connecticut Aircraft ¢ 6., of New 
of the runway and taxied back It Capt. Chambers was relieved of his post Haven, accepting delivery April 20, 1915 
discovered that gas from the emerge! as head of naval aviation activities in De- Lieut. Saufley established a new altitude 
tank, operating on gravity feed, could not cember, 1913, by Capt. Mark L. Bristol, mark of 14,500 feet in a Curtiss seaplan 
reach the center engine which sits too his who today commands the Naval Air Sta- in 1915 and soon afterward made a new 
in the plane’s nose. So Capt. Bill switched tion, San Diego endurance record of 8 hours and 20 mir 
back onto the main tanks for the takeoff Naval aviation went into combat for the utes in the same type plane. This year also 
3ecause of Bar Harbor’s being boarded first time in 1914, when the Atlantic fleet saw the first catapault flight from a ship 
up for the winter (there wasn't enoug was ordered to Mexican waters in April in under way, made from the U.S.S. North 
snow on the ground to make 1 snowball connection with the occupation of Vera Carolina by Capt Mustin 
when we flew through that country ( Cruz A Naval aviation section of two Early in 1916, the North Carolina, wit} 
were forced to omit eight of the northert uirplanes was attached to the U.S.S. Mis- five planes aboard, operated with the fleet 
most “drops.” Before flying approximatel sissippi at Vera Cr and a similar section during the Winter maneuvers at Guanta 
75 miles inland to Bangor for gas, i to the U.S.S. Birmingham at Tampico namo. On March 1, 1916, Capt. Bristol was 
gotten as far north as Petit Manan Island The Vera Cruz planes were operated in relieved and direction of aviation activi 
in the Bay of Fundy Even with full the face of enemy fire for 43 days, scout ties transferred to the office of the Chief 
tanks, our gas supply would have been ir ing over the trenches around the city. Bel- of Naval Operations, under the aide for 
sufficient. We could not have flown back linger, the first American officer to fly in material. Lieut. C. K. Bronson took over 
to the ocean so that we could | é the presence of an enemy, returned from the aviation desk, which he held until his 
flight to the north and _ still h his first patrol with bullet holes through his death in an airplane accident the following 
enough to take us back to the nearest wings November / 
fueling point, Portland In June, 1914, the Navy, looking toward He was succeeded by Towers, who held 
So “Miss La Touraine’s” nose pointed trans-oceanic flying, sent Lieut. Towers to the post when the United States enters 
south out of Bangor as we started the Hammondsport in connection with the con the World War on April 6, 1917, und 
homeward journey down t the twin-engined seaplane general supervision of the aide for mat | 
capaw had purpose lv sk ppe d \ rid \\ ar interrupted the rial, ( apt. J S. Mc Kean. \ mor th late I 
tions on the northward flight. some heca America, forerunner of the Capt. Noble R. Irwin relieved Towers and 
of high tides which almost complete! a sol “1 da ad used in carried the load of respons bility for nava 
ened aeguedt sclandy ad cities sul rine patrol service Five y ars aviation during the war, with lowers as 
they were along the inland” later, Towers was to command the N(¢ his assistant. On March 7, 1918, the offic: 
= 1 r 1 hoats in the trans-Atlantic venture which of Director of Na al Aviation was cre 
would have to fly back to Bostor Chese : - 
; é i at ie ai resulted in the first flight across by the ated and Capt. Irwin became first director 
places we visited on the re url lig 7 NC-4 Wien thie World War tien ae United 
Dusk ies es peeannge 4-5 sent When the war ke out in Europe, na States had only 38 naval aviators and 163 
La Tourain< passed — en il ition suffered a serious s | enlisted men with aviation rat 
Lynn, Mass. (Here we flew at th ih the ve time it sl Id have been g1 total of 201 officers and men. At 
altitude of the entire trip: 1,000 feet the troublous days ahead. The North istice there were 1,656 naval aviat 
a few moments Boston Light flicked Carolina, now the aviation ship, was or student naval aviators; 891 ground offi 
we passed to the right of it and skim lered to European waters with its comple and 3881 student officers under training 
the harbor to the floodlighted airpor \ ment of aviation fheers and men aboard or a total of 6,716 officers assigned to avia 
easy landing, taxi the ship into the hangar It remained there until the Summer of tion duty. There were 30,693 enlisted per 
and Bill Wincapaw’s 1936 Christmas fl t 1915 and naval aviation virtually came to a sonnel on aviation duty, or a total of 37,409 
had ended... . tandstill. To make matters worse, Towers officers and men 
END was ordered to London as assistant naval The Navy sent 17,524 naval aviatio 





AIRLINE ENGINEERING | 


A. and E. Mechanics Airline Operations (Radio) _— Airline Engineering 


Stewart Tech training makes you eligible for four different Government licenses: Airplane 
Mechanic—Airplane Engine Mechanic—Aviation Radiophone Operator—Aircraft Radio 
telegraph Operator. 

Our new AIRLINE ENGINEERING COURSE covers Airplanes, Engines (including 
Diesels), Radio, Meteorology, Navigation, Plane Dispatching and Airline Operation. A 
complete technical course which prepares you for any and all Airline Ground Work. Call 
or write for further information about the course you prefer. 


(a) Airplane and Engine Mechanics Course. 
(b) Airline Operations Course (including Radio) 
(c) Airline Engineering Course. 


STEWART TECHNICAL SCHOOL 


Aviation Dept. 123—Stewart Tech Bldg. 
253-5-7 West 64th St., N. Y. C. 


Approved by Bureau of Air Commerce as an 
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men overseas during the World A 
7 of the number being officers Proo— ra 7 he 


i 5 enlisted men with aviation rat- (Continued from page 40) 
os, Naval aviation fatalities during the Al RDPOR a nN 














r totaled 36 officers and 86 men, killed It was my intention to end this libelous 
rseas, and 38 officers and 48 enlisted treatise at this point, but upon checking | WWWWYVVVVVVYVYVYVYVVYVYVVYVVVYVVVY 
killed while on duty in this country. jack I find that some things have been said * 
y eer ; gy an aie yo pe mage ain that might be regarded as being personally 
pril 6, 191/ t the Armistice there directed at certain people. R I Fi id 
re 24 stations and schools operated by My opinions, as cated here, refer to two OOSEVE t He 
Navy, one of them in Canada. groups and not to any individual. They MINEOLA, LONG ISLAND AND 
I he naval appropriation act of August, are my opinions acquired from five years NEW YORK 





_— 4 caw « Taare > ocerve 
6, ma rov a Naval Res : : 
» Mace | ision for a Naval Reserve of flying, and contact with flyers. 


—_ ai an oe 3 - > oe. - - 7 
Corps and as soon as it became ap In the years that have passed since the WE OWN AND OFFER 





rent this count > > > We m gc . . " a" 
, — oe ry would enter Ho bs sd California Aerial Transport School bowed The Following Certified Used Airplanes 
ips of oliege men got together am , a 2 . — Pe . ‘ce > Waco cabin, 1933, 210 Continental, special paint, 
mee 1 for enrollment. The first group me out the door with a hard-earned license colin tua Gal tae, cals GE ae Canta 
—— ‘ ee ae a * in my pocket, it has been my good fortune and flares—$2500 ; 
ler leade rship of F Trubee Davison . = : s Vaco cabin, 1933, 210 Continental, excellent con- 
o 3 F - ‘ = — to work with some of the top-notchers ot dition, motor just "majores i and ng lis h s—$2500 
iter Assistant Secretary of War for Avi- ; . “Dp ” Stinson R, 225 Lycoming, ship completely re-con- 
f 29 m n. wa nrolled in the flying game: Frank C lark, saldy ditioned, motor major overhaul, rad >», large tanks— 
i n, consisting Of 2 en, as enrolec r24. ry. ’ . § ~ 3 2250 
“epee 1917. and ji at tans Wilson, Al Wilson, Leo Nomis, Dale Straw Waco 380 3-65, landing lights, special paint, real 
January, fh, ang immediately vegan and J. B. Alexander. Four of these are bargsln—St509. 
t ng at Palm Beach, Fla., in their own tnt deat t " athieh thal Trade or terms to responsible parties 
seaplanes and at their own expense. deac . « eac yecause they gambled their Used aircraft radios tor sale 
‘ Bias trai 7 t N ‘ lives against dollars that the lens of an 
second group trained at Newpor : : 
. \ o thin z Buffal 1 } I Akeley Camera might catch a scene to 
ews and a third at Buffalo. In each case . . ; : 
% “i : “ ete Thi thrill a satiated theatergoing public. 
a naval aviator was in general charge. is or 
se that are, anc » the yere,— 
mel euietion & aude of eats Those that are, and those that were, OF NEW YORK, INC. 
all fine fellows and fine flyers. I am proud HANGAR 16, Roosevelt Field, Mineola, N. Y. 





ing officers and proved of inestimable N.Y. Phone: Vigilant 4-5317 Field: Garden City, 5313 


to have served my apprenticeship under 





























e in building up to a strength. ” them. | 
iwenty-five years! he puny, wobbly END 
fledgling has developed into an eagle so ENGINE BROKERS co. 
werful and so fierce « ‘re 1S aris- 
ver tul and png that there 1S aor —Con Widest Variety of 
g in the minds o men serious dadoupd . s 
~re ae tself ieee - (Continued from page 41) Engines and Parts 
; etner civilization 1tse can Survive <¢ 2 . 
: : - IN STOCK 
unleashing of its power. There are “s} He’ : ; ae 
se who question whether in another 25 e1gnts. €s going to have to develop a Hangar B Garden City 8998 
: a . clean cut, accurate system for landing, 
rs there will be any military aviation : 
’ : making the same pattern with respect to 
armies or navies, except for police . , 
the tee each time he comes in for a land- 


' a ‘ ' ; ing, approaching at the same altitude, and Floyd Bennett Field 


They visualize either a civilization beaten iooting for a spot on each and every 





earth by self-made destructive forces  janding BROOKLYN. N. Y. 
werful for it to endure, or a uni- If he'll do these things, will work at | 
rsal peace enforced by the realization them until he is master of each one, the | A I R P L A N E oy 
there ar ut two alternatives—uni- fact that he is a pilot, which is something Stinson Model U $5,000 
, a“; : ca . as - , , . Lockheed Air Express 3.000 
rsal peace r the utter destruction of more than a ticket-holder, will assert it- Stinson Reliant 2,800 
seenment nd | : « + 3 > 6 } aco F, Warner 125, just re-covered 
ernments j civilization as it is now self over and above ninety-horsepower | and engine completely overhauled 1.595 
wn. and a 70 mile top speed HOEY AIR SERVICES 
END END Hangar No. 3, Floyd Bennett Field, 
| BROOKLYN, NWN. Y. 
Telephone: Nightingale 4-4200 
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FLY OVERNIGHT 
To SUMMER 


When you fly overnight to 
summer in the Sun Country of Cali- 
fornia and Southern Arizona, sleep in 
a real Flagship bed on American Air- 
lines’ all-year Southern Transconti- 
nental Route. 





Only American provides the luxury 
of Sleeper Plane Service . . new giant 
Flagships, the largest, most luxurious, 
longest-range land transports in Amer- 
ica. Complimentary hot meals. Steam 
heated salons . . truly “First-Class” 
service. Two world-famous flights, New 
York-Los Angeles, the AMERICAN MER- 
curyY and the SOUTHERNER. 


Ask your travel agent or call: 


AMERICAN 


AIRLINES INC. 
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Ot I a a a OK 
FO IOI AI kk tok 


% %& %& % ~—- The Westland Army Cooperation Plane 
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Rockets 


(Continued from page 32) 





whether living creatures are able to exis 
there. 

“After the rockets are 
chines will float back to 
pended from parachutes 
matically the moment 
Later, rockets will be sent up with 


airtight 


spent, the ma 
earth 
which opet 
upward n 
ceases. 
crews in compartments, equipps 
with oxygen and inhalation apparatu 
“We are convinced 


rarefied air, whet 
even winds exist, | 


no streams or 
possible for airplanes to develop a spx 


1,000 kilometers an hour and to sail along 
enormous distances with very little us f 
fuel. In the end we may try to pi ite 
space, but it is still a dream 

“We know our experiments 


centrate the interest of the entire scientific 
and technical world on the 
rockets, and all 
pete in the solution of this problem \ 


we are showing now is 


construct 


nations will sh r 


the turning point in aerial navigati 

He ceased speaking The hum 
voices rose from the crowd. He walked 
to the little car and got in. The cr | S 
quiet now—watching, waiting 

There was a sudden explosion \ long 
jet of smoke and flame shot from the rear 
of the car. The machine hurtled 1 
at tremendous speed Other expl 5 
followed, and the speeding car ¢ 
be seen for its clouds ot mok« 

Within two seconds its speed was 100 
kilometers (about 62 miles) an 
as the rockets contined to explode 
continued to rise suddenly, until von Oy; 





MODELS 


CERTIFIED AND EQUIPPEDS #85 
WITH PISTON RINGS—EASY to 


TO ASSEMBLE, ONLY. . Paid 


The only motor equipped with stele rings 
and certified by Department of Commerce 
Licensed Master Mechanic No. 5494, James K. 
Morris, sold in kit form. Develops tremendous 
power. Starts instantly. Guaranteed peak per- 
formance and long life. Speed range 500 to 7500 
R.P.M. Complete instructions with every kif 
Specifications: Flying weight, complete with 
batteries, 18 oz. Bore 7%”. Stroke 13/16” 
Steel cylinder, bolted-type aluminum head. 
Save money. Order today. Twenty-four hour 
shipment guaranteed after order received. 
Mighty Midget, Assembled . . $17.50 Post Paid 
Mighty Midget, Kit . . . 9.85 Post Paid 


BUNCH MODEL AIRPLANE CO. 


5009 SOUTH HOOVER ST., LOS ANGELES, CALIF. 





British Agents: Model Supply Stores 
46 Derby Rd., Prestwich, Lancs., England 
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was traveling at 250 kilometers or about 155 
miles an hour 


Now his rockets were spent. The tow- 
ing truck came and towed the little car 
back 


A pandemonium of applause greeted him. 
For fully an hour the ered this 
pioneer in art of mankind 

Fritz von Opel had ridden this wild, 
ploding 


people che 


a new 


gun of a car, and escaped 
with his life. He had been lucky 

In the next two 
without pilots in them, 


xploded 





racing 


tests of rocket cars, 


each machine was 


and destroyed 


Max Valier, the first and most scientific 
of the three experimenters, now began 
making experiments with the intention of 


airplane to 
During 


attempt 
the experi- 


building a rocket-driven 
a transatlantic flight. 

ments, however, 
yon Opel and Valier, 
was broken 
Von Opel 
g an airplane to be driven by 
rockets while Valier, that the 
f explosive powder would prohibit its ex- 


differences rose between 


and their partnership 
and Sander now began plan- 


powder 





seeing cost 


iuircraft, began to consider 
fuel in rockets 
the powder rocket 


times. In 


tensive use in 
liquid 
abandoning 


the use of 

But before 
few more 
he made up to 112 
third test the car 
overturned 


he decided try ita 


a racing Car miles on 


two tests. In the made 


131 miles an hour, and was 


wrecked He n turned to ice sleds On 
frozen Lake Starmberg drove a rocket 
sled at 235 miles an hour. 

But he still wasn’t satisfied with explo- 


sive powder as fuel and so he turned to the 
liquid fuel 


Over in 


rocket motor. 
America, 
experimenting 
ets He had | 


been thin 
yowder rockets 


Goddard 


with liquid fuel rock- 


Robert 





<ing for a long time 
too uncertain, In 


to be 


wert 


efficient, dangerous and costly used 


in human propulsion 
Nevertheless, Fritz von Opel and Fried- 
rich Sander began designing a_ bobtailed 


airplane to be driven by explosive powder 


Fritz von Opel was eager to risk his life 


in testing out such a Craltt. 
1929, while 
cret on his 


months 


Max \ ilier 
liquid- 
after 


On September 30 
still we 


rocket 


was rking in s¢ 
fuel 


Goddard's 


car, some two 


first liquid-burning instrument- 
had successfully shot 
into the air—the Sander Rak 1,” the 
first rocket-driven airplane to be tested with 
a pilot rocket- 


actuated catapult, shot into the 


carrying rocket been 


i pel 
aboard, was waiting on its 


ready to be 





air 

The short little craft had no landing- 
gear Above its short fuselage stretched a 
monoplane wing. Its tail had the appear- 
ance of being cut sharply off; there in the 
rear was the magazine for the rockets— 
ixteen of them, eighteen inches long, three 
inches diameter. They were to be fired 
by electric wires 

Von Opel finished inspecting the rocket 


ignition wires. He knew that 1f something 


so" INVENTIVE 


x 





OTHER MEN have read and profited by our free books, 
‘Patent Protection and ‘‘Selling Inventions.’ Fully 
explain many interesting points to inventors and illus- 
trate important mechanical principles. With books w 
aiso ser free ‘‘Evidence of invention’’ form. Prompt 
service, reasonable fees, deferred payments, thirty-seven 
— er Avoid risk of delay. Write imme- 
diate o Victor J. Evans & Co Registered Patent 
Suarteve 227-C Victor Building, Washington, c. 
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should make several of those wires con- 
tact at the same time his life would go up 
flame and smoke. Satisfied 


climbed into the cockpit. 


in a blast of 
somewhat, he 


The mists lay low over the valley. He 
would have to fly into those clouds. He felt 
uneasy 

He always felt uneasy when he started 
to drive a strange car or speedboat. But as 


the craft started, confidence always came to 
him. Sander walked up and shook hands 
with him again. Von Opel saw that Sander 
was worried about him, and was touched 
“All will be all right,” von Opel said 
“This is the great moment we have worked 
for 
Sander moved to a safe distance. Women 
urried from the vicinity. 


and children | 


Von Opel waved to the waiting elec- 
trician to set off the three launching rock- 
ets. The man pressed a switch. 

The spectators held their breath. Flame 
and smoke shot from the rear of the plane 
with a powerful, swishing sound. 

In a cloud of smoke the strange craft 
leaped upward 

In the cockpit young von Opel’s heart 


was hammering his chest. “My heart 1s 
still beating—I'm still alive,” he thought 
He must start firing the rockets. Draw- 


ing a deep breath he moved the switch 
The plane hurtled forward. Its sudden in- 
speed suffocated him. He 
wondered if the break 

The realized he was still 
safe He 


creased almost 


wings would 
next moment he 
contact and exploded an 
other pulled the plane sharply 
up into the air. At the tremendous speed 
he could hear only an 


mack 
rocke {, at d 


even roar. 


He felt confident now—master of this 
new craft of the winds, this craft that 
should circle the world in five hours. His 
old dream of the world traffic of the future 


and the world race of man that would move 


in it made him feel the great importance 
of this, man’s first rocket flight 

Suddenly, the rockets ceased firing He 
must land 

He glided ck steeply in the mists, look- 
ing desperately for a landing place. Then 
he saw a row of trees ahead. He was 
headed straight for them 

In fear for his life he quickly fired a 


reserve rocket The plane zoomed. He 
cleared the trees 

Now he side-slipped to a hundred and 
fifty feet above the ground; and the next 


minute he brought the wheelless craft to 
the earth. 
There was a crash, and a bumping slide 
For a moment he sat still, numb, 


glad that he alive. 


vaguely 
instinctively was 


hurry 


The spectators were coming in a 
They saw the young pilot hop agilely 
out of the cockpit. He pushed back his 
tousled hair, and seemingly calm, even 


nonchalant, with a smile on his handsome 


face, stood looking at the wreck 
Thus, did man fly in the first rocket ship 
made on the earth 


END 





| HOW'S A COW? 
WHAT'S A DODO?? 
WHERE’ S ELMER?? 


The answer to - hese a lot more are wedged 
between the Thrills, Spills, and Laughs “WINGS 
OVER TE EXAS" the diary of an Air Corps Cadet at 





copy now! 
$1.00 postpaid No C. 0. D.’ 


2911 Morton 





| 
Uncle Sam We rm int of the Air Order yur 
| 
| 


. 
PHYR Publishing Co., 
- - Altadena, Calif. 
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FLASH! MEGOW INTRODUCES 
THE NEWEST SENSATION IN 
THE GAS-POWERED FIELD 





Equipped with 
34” AIR WHEELS 
Complete for 









A brand new super-model that anyone can quickly build 
and fly ...now ... without the necessity of studying 
aerodynamics and acquiring the experience and skill for de- 
signing or adapting a Model to the engine you want to use. 
More news! It challenges the world with a new low price! 


This new model has many new features. It is suitable for Read What This Wonderful 


POSTAGE, 30c 
EXTRA 


use with any model airplane engine on the market. The 

ease with which it may “4 carried in an automobile is a very Kit Includes for $4.95 
important advantage. Wings easily removed and landing 3%” shock-absorbing airwheels. 
gear folded back if desired. Wheels are placed well for- Fail-proof landing gear that ab- 
ward of propeller to make safe landings and prevent broken sorbs the hardest landing shocks. 
propellers. Fail-proof landing gear absorbs even the hard- Three full-size plans, 28”x34” with 
est landing shocks. The rudder is fully adjustable and the photographs. Cutout propeller 


blank. Extra hard Balsa wood cut 
to proper sizes. Special steel wire, 
celluloid, sheet aluminum for cowl, 
See these new gas-powered models at your Dealer’s. If he bamboo paper. Plenty of cement, 
cannot supply you, order direct from us, enclosing money etc. 
order for the above price plus 30c for postage. DIMENSIONS: Chord, 94%”. Wing- 
span, 5’ 7”. Length over all, 47”. 
Weight complete, average, 2 Ib., 14 
oz. Without motor, 1 Ib., 13 oz. 


stabilizer semi-adjustable when necessary. Motor accessible 
and easily removed. 


If you have not received a copy of our latest large 24-page 
illustrated catalog of airplane and boat model kits, fill out 
and mail the coupon belew, along with 5c in postage. 





Megow’s, Howard & Oxford Sts. 


{ If you have not stocked up to meet the 
DEALERS! great demand for these gas-powered Philadelphia. Dept. PA. 
models now sweeping the country, write today for full infor- Inclosed is a 3¢ stamp. Send me your 
mation. Ask about our New Local Contest Plan. new 20-page catalog of Megow models 


NGM ccccccccccceelecvesoveceoccesess 


6 Dept. PA., Howard & Oxtord 
Streets, PHILADELPHIA, PA. WEE kacadiscciccdates wee Dicutcns 
Chicago Office & Warehouse, 
627 Lake St., Chicago, Illinois OU caaceuteusens eanene State. .i..... 




















BIG MONEY/ 


ASSEMBLING MEADS NEW 


In a few Hours 
AT HOME! 


dling, eating. rowing, ——— 
ing, touring, fishing, huntir 
camping. Safe. Leak - pre 
Seaworthy. Strong as A 


e Out 


d Ki-Ya 
oon vortib le to Sail or Rowboat 








M »ad Ki-Yaks weigh 
p to 50 Ibs 


Patented Construction! 
Weigh as little as is 20 lbs. 


8 
out on this big 
Mead’s big ‘*picture’’ 


$6 PADDLE 


GIVEN 


with your ox. Ki- 
Yak—if youhurry! 


Mead Ki-Yaks are unsurpassed, yet 
‘ #0 little. Mail coupon below f< 
ing Low Intre odnctery 
Giant Circul an $ 
Gift Paddle Of Hurry 
»efore prices go up! 


a 


en: I Wm anclosing 10¢ as han 
ine, postage cht lease fiteh mr 
New Colored Ciretiag o ‘ 


re 
Yak models, Low In 
Pledge Rrin 


yur 
Mead 
es and 


6 Gift Paddle Offer t Plainly 


RUSH ME WITH 10c TO: 
lt 4 2 GiIDpEeER>S 


158 S. MARKET ST CHICAGO.USA 
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Signals 


(Continued from page 35) 





an in- 


Also, 
technique 


it has dev eloped 
the 


flying system 
strument la 


compass 


on radio 





ing 


But in training, the desirability of a va- 
riety of problems not available with “hon- 
est” instrument flying toward genuine radio 


mtrol 





stations suggested the new training c 


system. 


( ng Crane sti artes the project when as- 


signed to Randolph Field, student training 
center, in 1932. He was transferred to 
Wright Field a year and half ago and 
brought the project with him, but it was 
inactive until recently 

The system makes it possible to simulate 
not only radio destinations, and therefore 


navigation and control problems, but to in- 
dicate arrival at those 
marker beacon signal also at the instructor’s 
volition 


destinations by a 


In other respects, too, the student is at 
the complete mercy of the instructor. The 
man under the hood can be made to think 


he has traversed perhaps twice the distance 


actually covered: in other words, as far 


as 
he is concerned, he might be flying a fast 
pursuit or bombing plane instead of the 
relatively slow trainer or observation ship. 
The ground training system offers com- 
plete safety and its exponents say that a 
student can learn flying under the hood 
ithout even leaving the ground. It’s great 
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this: the student climbs int 
closes the door and pulls 
down the Thus hermetically sealed, 
and saved by a far 
(no place for a claustrophobia) he turns on 
the and electric motor hums 
With his eyes on the instrument panel, 


It 
the 


is like 
single seat, 
hood. 
from suffocation only 


ignition an 


handles the controls just as he would for 
a regular take-off. The standard instru 
ment panel has radio dials. 


ive him signals 
radio 
vam he follows the 


Anothet 


has arrived. 


The flyer’s earphones g 
that let him know the direction of the 
beam, and once on the | 
aural signals to stay on it. signal 
tells him when he Instructor 
and student may converse 

table, 


sits, a 


On a nearby 
the instructor 
wheels, called a 
it crawls, 


at which 
three 
because of the way 
fo llows in scale the flight path, 
a chart. The crab, cor 
“plane” wires, 
penciled mark as it moves. 

When you stop the motor and climb out 
you may see exactly where 


meanwhile, 
gadget on 
“crab,” 
across the face of 


nected with the by leaves a 


you have been 
The student has climbed and glided at vari- 
just as in regular flight. If he 
climbs too abruptly, losing speed, the plane 
goes into a and does actually 
Also, it points up in climbing 
gliding. 


ous points 


spin spin. 


and down in 





Plane 


(Continued 16) 


from page 





flaps but the plane has a low landing speed. 
The 


spec ifications 


stuff for anyone w wants to eat his cake and performance figures 
and have it, too, the matter is taken so follow : 
seriously by the army that as a result of im SPRCIFICA TIONS . 
the board’s appr the contrivance may Wing span . Saree ea *e 31 - 
become standard equipment at Randolph Overall length .........+++++. " yO 
Field ; fo | ere w it 1 
The ground trainer is an expensive unit wane ans ee esennss es 
not in anv sense a \ ilthough the sinha Empty weight jig aie 5 1125 Ibs 
; : 5! — BNE NI a5 ns aio wre & aclneiateos 875 Ibs 
sits in a trunk-like compartment fitted with Gross weight 2000 Ibs 
vestigial wings and tail that make it look Horsepower .............. ._ oe 
like the midget airplanes you see in ere ae OY) ft 
amusement park. Fact is, a good promot INE ee ne 1020 ft 
probably would snap at the chance to get Cruising range .................- 730 mi 
one of the trainers for an attraction END 





REE! 


WITH ORDERS 
OF $1 OR MORE 


SPRAY 
for Your or SHEETS]: 
MODELS 


Take advantage ot this spe- 
cial FREE offer now! Ex- 
perience what a real pleas- 
ure it is te do business with 
model airplane supply 
house that keeps promises! 
Every order is shipped same 
day received! All materials 
are of highest quality! Prove 


1 DOZEN 
JAP. TISSUE 











so many builders, 


18” Balsa Sheets 18” BALSA STRIPS 
1/32x2 tee Sfor Se 4 /16x1/16 100 for 5c 
i essesesees 5for5e ; 16x'% 35 for 5c 
3/32x2 aoe 4 for 5c VexYg 30 for 5c 
Yex2 eee 4 for Se 5 /16x3/16 20 for 5¢ 
3/16xX2 ......+- 2for Se 1/16x'%4 15 for Se 
VaX2 2for5¢ 3/32x3/32 30 for Sc 
Vox2 {for 5e ix, 12 for 5c 
For 3 — Seunte above \,x'4 6 for 5c 

Vox's — 3 for 5c 

BALSA PROP’ BLOCKS Vox"e 3 for Se 
Vax 5x6 6 for 5¢ 
Vox34x5 7 for 5c 18” BALSA PLANKS 
exIx8 3for 5c txt, t for 4c 

xix8 3for5ce x2, | for 9c 
axtYqxl2 2 for 6c 2x2, | for i5e 
txt Vexi2 r i for 6c 2x3, i La94 23¢ 
txt Yext5 i for 7c 2x6, | fo 35¢ 
For 36” lengths aouble above prices and add (0c ae 
i5” BAMBOO ne Tissue.. 5¢ 6x8 
1/16x4..6 for 5c Do 50c 12x16 Se 
Shredded. .40, 5c Thinner Best 

Japanese Tissue 02. c Clear Dope 
All colors, Dz. i6¢ Sheet Celluloid 1 oz. 5e 
Silver or Super- 2x6 2c ‘Ye pt. 25¢ 
ALUM. LEAF, 36’ lengths small ..5c¢ doz. 

2 sheets for tc NOSE PLUGS, Miscellaneous 
WIRE, 6 ft. 3c large..i0c doz, Washers, “a, “% 


ORDERS 75c or under (5c postage. 
add the extra on orders inder $1.00. 
—NO C.0.D.'s 


SKYWAY MODEL AIRCRAFT SUPPLY CO 


dealers and clubs deal with SKYWAY! 





this to yourself! Learn why 
Dealers! Send for prices 


Colored Dope Balsa Balloon INSIGNIAS— 
G2. « 5e Wheels French, American, 
Yo pt. 30c Yo", 2 pair. .3c English, German 
“hear Cement 4", pair. .2¢ 1%" 4 for 3c 
loz . Se i. pair. .3c ow ic 
v2 pt. 25¢ 134” pair. .5c¢ 1 sheet of 24, 5c 
|; 45c 2”, od = Dummy Radial 

Wood Veneer 3 Engines 

20x30", 1 for 9c PROP SHAFTS 1%" Diam. .t4c 
2 for ae i7e 2 for c Diam one 
ee PAUL- WiNa iam. .23¢ 
1/32, 1/16” JAP favre DoweELs, ee 

$*e 2 ic 5” 10c 0c Ly - 
for 2¢ (Add 5c per spot WELDED 

Wooden Wheels inch for props up HOLLOW 
3c to 10.) ALUMINUM 
2 

1’ ro Machine hee | sani be 
3 4c 6 134°" r. tte 
136, air. .7¢ (Add te per 1%" 4 ide 
Celtuioid” Wheels inch for props up Sheet Aluminum 
—", gow... fo © 2 003. ..sq. ft, 10c 

i’ pair 7e Rubber Motors Alum. Tubing 

136", pair 9c 1/16 sq. 20 ft. 5e i 16” 3/16”, 

! pair i5e Yq flat..20 ft. Se 10c ft 
— Model Pins, Thrust 
Sandpaper, pkg . c Bearings te 
pkg. a an. No. 6.5¢ Bushings, doz. 3c 

West of Mississippi add !0c extra. Canad 


Postage prepaid on orders over 75c. 
On orders over $1.00 add 


15%. CASH OR MONEY ORDER—NO STAMPS 


383 Seventh Ave., 
Dept. P, 





Brooklyn, N. Y. 
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GHQé thu AS MOTORS 





aati a Mote at bolowa price! 


All America has acclaimed this engineering triumph accom- 
plished by outstanding G.H.Q. engineers after years of ex- 
haustive, scientific, aero-dynamic research. It’s the modern 














shed miniature motor designed exactly as present-day c 
ywheel real motors and has broken records for amazing 
yunted on , performance. 
r with ¥ . 
a ae G.H.0.Motor Gives You Long Wear 
iotor / And look at the reason! In many cases we could have saved 


considerable money using inferior, weak parts. Examine each 

part closely. Look at the lifetime, high speed bronze connecting 

rod —and the crank shaft 546” thick as compared to other motors selling at twice the price 
having a thickness of only 3%" Then, too, G.H.Q. has one of the longest crank shafts on any 
motor —as well as the fool-proof long-life timer. And look below for 24 extra, exclusive features! 


G.H.Q. Motors Attain Highest Possible Degree of Perfection 


And each motor is uniform in every respect. Our tremendous output 
thousands of motors have already been bought), together with the fact 
that we are one of the largest’ concerns of its kind in the model airplane field, 
s vour assurance that each G.H.Q. motor conforms to the same uniform high 
standard of performance. Because we are vitally interested in 
justifying your every confidence, we have spared no expense in modern 
wtory production—enabling us to fulfill every claim you read. é 


The Price Ils So Low—We Can't Sell Dealers 


Phe G.11.Q. Motor is priced especially low so that you may deal direct with our factory. Even 


though dealers have asked to handle this product, we have not been able to give them a 
special dealer's price. This famous motor, complete entirely assembled on stand, tested and 50 
— 






Postpaid 


n before s:ipment, performance guaranteed No oil, gas or batteries included. Free—one 
wheel 1 tel on motor with every finishe |] motor Postoui | for on 








G.H.Q. Outstanding Performance 


13 Cylinder and piston inspected cast iron to insure 
long life. 
Chrome nickel steel shaft with 14" bearing surface 

15 Connecting rod of high speed bronze 

16 Carburetor assembly accurately designed and made 

17 Needle valve and valve body machined together. 

18 Breaker assembly compact, fool-proof, long wear- 
ing, replaceable and adjustable 

19 Easily inverted and runs in either direction 

20 Motor starts and runs on 2-ounce battery 

21 Speed range 500 to 10,000 R.P.M. 

22 Low gas consumption—runs 27 minutes on one 
ounce of gas. 

23 Strongest miniature motor. 

24 LOWEST PRICE EVER SET. 


These Features Make Possible 


1 Easy to start. 
Steady running—as long as gas, oll and spark are 
supplied 
3 Motor cannot overheat 
| 4 Precision parts 
: 5 All parts replaceable 
6 Cylinder and piston lapped. 
Accurate die castings. 
8 Crank shaft balanced and perfectly machined. 
% A light spark coil that is oil, water and gas proof. 
10 Coil will not overheat or shortcircuit. 
11 Main bearing is high-speed bronze, ground and 
lapped to size 
12 Condenser is gas, ol! and water proof 


G. i. Q. Sportster Kit|G.H.Q. GAS KITS 


comes = ‘The G.H.Q. Sportster kit 
— 2 
r ; especially designed for 











Here is your opportunity to obtain a kit of this famous motor 





A ~<a y G.H.Q. Gasoline Motor Assemble it easily yourself and save money. 
‘a ~ : but may be used for any 
other motor of like Everything is in the kit including plug, coil, condenser, tank, igni- 


weight and power. Built tion wire, cylinder, piston, connecting rod, 
according to scientific 


. ; c _ | timer, crankshaft, all serews, nuts, bolts, 
{ aero-dynamic principles ; ' 
Has made hundreds ot successful flights without crackup—Mar- J ¢te. No oil, gas, batteries, or propeller in- 
velous glider And what a climber! A complete kit of all J cluded. 





rts including plan, all wood, wire, wheels, metal and ~ 00 





Of ee eT 














ill other parts Postpaid for only Raids ae 
sod rate STANDARD WARRANTY |“ —Holdi ” 
ered De ro 6 Months—Holding up Strong 
A “We warrant each new G.H.Q. gasoline engine manufactured by us, ichmond SEE, Bo 
motors, gasoline planes, to be free from defects in material and workmanship under normal G.H.Q. Model Airp! Cc December 26, 1936 
; . : > . » lies arre sing > J el Airplane Co., 
gasoline accessories use and service, our obligation under this warranty being limited to a. a — . 
id t making good at our factory, any part or parts thereof, which shall 854 East 149th St., New York, N. ¥ 
and parts within ten (10) days after delivery of such motor to the original Dear Sirs: 
purchaser, be returned to us with transportation charges prepaid, (About six months ago, I bought one of your motors and it 
We have a complete and which our examination shall disclose to our satisfaction, to has given me great perforn ance 
line of kits from have been thus defective; this warranty being expressly in lieu of all other war- I just want,to say that after 6 months it is still holding 
ranties expressed or implied and of all other obligations or liabilities on our part, up strong 
10c to $4 00 and we neither assume nor authorize any other person to assume for us any Respectfully, 
=— § other liability in connection with the sale of our G.H.Q. gasoline engine.” Perer Dravier 








G. H. Q. MODEL AIRPLANE CO. new york. N.Y. 
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Swanee Taylor 








(Continued from page 29) | 
a j 
Young Randall, whose pop, W é 
Randall, is director of publicity for NB¢ 
was encountered stomping around R 
City clad in natty blues which raised havoc 
with sopranos and crooners alik Paus 
ing, in between appointments with Jessica 
Dragonette and the Lullaby Lady, Cadet 
Randall displayed all the stag lomb 
of a 50-hour bird. Yes, life sa 
cola Air Station is everything to be de- 
sired; the Florida State College for 


Women is over 
or four hours 


hassee, only three 


No, the discipline 


at Talla 
away. 





$$$ $ 
QUALITY 


wun 24 


With all 
one (only) of 
1, 2 oz. clear ceme 
and 100 1/16x!I 
x 18 balsa 
2, 50 ft. % flat ru 
ber 


18” BALSA 
1/16x1/16 100, 5« 
1/16x% 35 for 5 


x2 





3x3 40ec: 2x6 ; 5c CS 

TISSUE, AA | 5x 
All col., doz. 19% 
Silver ea. 5e 


WHEELS per pr. 
Breh Balsa Celu 
1 


% 0 0 
% .02 04.05 
1 03 .05 07 
1% .04 .08 .10/1 
1% .07 7 16/1 


PINE WHLS.. pr. 1 


Both sides 
yy” “ 


ae 7 6e 
1%” 8c; 1%” 12c 
NOSE BLOCKS | 
1x2xl « 





Sparrow Hawk, B 


Biplane, Douglas 

D-Vil, S.E.5. Go 
Monocoupe, Northr 
Corben Supner-Ace. 


in 2-in-one FLY 
Send For 


416A McDONALD 





orders for $1.00 or over—your choice of 


3, 3 sheets silver ti 
sue 


‘CLEAR DOPE 
; 1x2 10 c 


MACHINE- CUT 
eupeone. wh. 5c} BALSA PROPS 


woop VENEER ‘ 
PAP 


~ BAMB6O | PAPER SPRAYER 
ul MODEt. PINS 
24 insiGnia s,| gELLULOID, “SANDPAPER 
ERS 121 x 
PROP SHAFTS, 
1 doz. % or % le WING AND. 
UST. | TAIL LIGHTS REAR HOOKS 
BEARINGS 12” 10 ! 8 
Small doz. 10¢|24” sy th 
Large .. .doz. 15« AMEL’S HAIR STANDS 
RUBBER BRUSHES 
5 ....25 ft. 5e/ Small 3c; Lo. 5e| Laree 
1/16 sq., 20 ft. 5c |Extra large 8c REED 
% flat 18 ft. 5 OSE db gg 1/32 
Skein 5ic 
20 IN. FLYING PLANS 10c—3 for 2S¢ 


Vought Corsair, Curtiss 


SELECT ANY 2 OF THE ABOVE PLANES 


SEND FOR FREE CATALOG 


IMPERIAL MODEL AERO SUPPLY 


$$$3$3$$ $ 


HOUR 
SERVICE 





HEADQUARTERS FOR 
GAS MODEL 
SUPPLIES 
Send 3c postage for Catalog 











of these FREE OFFERS 


nt 4. | skein ‘ flat rub- 
16 F | ber. Add i5¢ pack- 

| ing charge for offer 
No. 4 








b- | 
Free Postage on all 
Orders in United 
States for 75c or over 
Except West of Miss., 
add 10c; Canada, U 
S. Possessions, and 
Foreign, add 15% 


$- 


Foreign, tye g 90 
add i5c. No C.0 
No Stamps. 
PROPELLER DUMMY RAD 
BLOCKS ENGINE (Celu.) 
-x1 x 7 4—5e ENGINE AND 
et = 3 =<| COWL (Celu. 
4x 4x 3 Big : 
x1 12 é ? 
SHEET CELLULOID 


PANTS, per pair 
METAL 
PROPELLERS 
THINNER 
OLORED DOPE! ALUM. TUBING 

LEAR CEMENT 
ALUM 
COWLINGS 


ge ete Snecity whet) 
ee BOMBS 

BAMBOO 4". 401% 

16 sq.x1 1 

16x? 4x15 GUNS WITH 

 DOWELS RING MOUNT 

o7iéx! PURSUIT 
‘Sine MACH. GUNS 

8-10-12-14 4”. 1% 1% 


BUSHINGS 
WOND. WATER 





oeing Trans. 247, Spad Chass., 
Swift L. W., Waco Cabin 
Doiphin, Boeing PI2F, Fokker 
shawk, Gee Bee, Boeing P26A, 
op Gamma, Fairchild 24 Cabin 


75c 


Wholesale Price List 


ING KIT Postpaid 


AVENUE BROOKLYN, N. Y 
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isn’t harsh; they are awfully serious, 
though, about that commodity called alco- 
hol. Boozers or rum-dums aren’t wanted. 
About the future; well, fifty percent of 
the class aim for trans-ocean jobs when 
they leave the Fleet three years hence. By 
then experienced over-water pilots will be 
in great demand. Getting a good shake 
from the Navy; a great shake indeed. 
Everybody is most appreciative and con- 


young fledg 


life 
» that about a dozen 
them, 
permanent 


sistent in treating the lings as 


freeborn men Service attractive; 


golly yes. So much s¢ 
of Randall’s class, he are 
taking for 
missions in the Marine Corps. 
When at last snappy 

loped off to quaff a saucer of tea with the 
Lullaby Lady, and explain to her the Sweet 
Mystery of Flight, 
ing that he’d click; in the Marine Corps. 


among 
examinations com- 


the young fellow 


I somehow got a feel- 


Scud 


A movement is afoot to revive the 
tional Air Pil Assn., with the 
furnishing mutual insurance protection to 
pilots everywhere. All old NAPA Bene- 


ficiary Dept. members please write me how 


Na- 


view of 


ots 


you feel about this. It'll be the same non- 
profit plan run so splendidly by our dead 
friend Carl Egge.... Aviation (Col. 
Gorrell) will do well to thank the thou- 
sands of CCC boys who went out in hor- 








rible weather to search for those lost ships. 
Don’t forget to say thank you, pals P 
Recommended reading: “Your Wings” by 
Assen (Jerry) Jordanoff, whose earlier 
“Flying and How to’ Do It” helped many a 
baffled stud nt over the rough spots. “Your 
Wings,” mucl eger and better, should be 
ead by every man, woman and child who 
ever hy pes to get “em (See the Air As- 
sociates ad about getting one pain- 
lessly and promptly)... . Also, “Wings 
Over Texas,” by 17 Terrill, makes for 

authentic reading. It is the story 








of Flying Cadet training in the Army, done 

diary form. A delightful dish for every 
true air far A sample of Mutual 
Broadcasting System good taste An- 
nouncer (speaking lugubriously of the 
Western Air crack-up), “And now ladies 
and gentlemen, while we wait for our short 
wave broadcast from the scene of the crash 
we will listen to the music of (brightly) 
DUKE ELLINGTON !!!!" HOT 

OPY: Rumor persists that the Insurance 


crack down on 
line pilots They’ ve been 
for a year and the union 


soon 


Underwriters will 
those careless air 
gathering evidence 


won't help the 


offenders a bit 











given in 108 Weeks 


are offered also in Civil, 
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Airy Chat 





(Continued from page 12) 
John Huntington, Columbus, O.. .2 :37 
Verne Andrews, Athens, Ohio 2299 
C. T. Fitzer, Athens, Ohio ..4:00 
Cletus McPherson, Albany, Ohio..2 :45 
Howard Wingo, Albany, Ohio. ...3:25 
Roger Jones, Athens, Ohio. . .2:42 
Don Burdette, Athens, Ohio.. .3 247 
Parker Walker, Athens, Ohio .3:10 
Paul Jones, Athens, Ohio ike 
D. E. Robinson, Athens, Ohio... .3:45 
John Cline, Athens, Ohio... tee 
Dow Grones, Athens, Ohio... Sd b 
J. O. Pilcher, McArthur, Ohio... .2:45 


Mr. Knoeff states that his partner, Bob 
Swift, has conducted about 1,500 hours of 
flying with approximately 100 students 
without any sort of accident. Thanks a lot. 

+ . * 
the 
experimenters and inventors, 
has heretofore received but little attention 
by the aviation press; therefore our readers 
will be highly interested in a detailed biog- 
raphy of this most ingenious and versatile 
French Likewise, our young 
model builders will, probably for the first 
time, learn of the man who first devised 
the type of model that is the 
basis of all model flying. 


e of earliest of aero- 


ENAUD, o1 


nautical 


scientist. 


“flying-stick” 


His genius covered the entire heavier- 
than-air division of aeronautics, for he 
yuilt models of ornithopters, helicopters 


and true airplane types early in the century 


and drew up constructional specifications 
that were amazingly modern. But, like 
many another inventor, he was too far 


his time. 
* oe 


ahead of 


not belong to the present 


i. NAUD did 


type of airplane inventor who gains 
great acclaim for changing the shape of a 
wing or for inventing a new ruder hinge 
His inventions were basic, covering thé 


lements of three types of 
aircraft ultimately to prove 
the inspiration of the Wright Brothers 
. » * 


fundamental « 


which were 


NOTHER feature of great interest in 
4 this issue is the concluding article on 
tailless planes by Lewis Owen who was 
assisted in this work by Raoul Hoffman, de 
signing engineer of the Arup. As will 


seen from the article, there have been many 
developments in the flying-wing 
plane by many but so far as 
their practicality is concerned, they 
little merit 


type ot 
inventors, 
have— 


so far proved of 


AL ENGINEERING 


DEGREE IN 2 YEARS 


Become an Aeronautical Engineer. Tri-State College course 
Bachelor of Science degree. Graduates 
in Mechanical Engineering can comolete aeronautical course 
in 2 terms (24 weeks). Thorough training in all fundamen- 
tal engineering subjects. Equipped with wind-tunnel (see 
illustration). Non-essentials eliminated. Courses designed 
te save student time and money. Flying school facilities 
available at nearby airports. Properly trained engineers in 
design, research, manufacture and sales work are in de- 
mand. Enter September, January, March, June. Courses 
Electrical, Mechanical, Chemical, 
Radio Engineering; Business Administration and Account- 
ing. Living costs and tuition low. Those who tack high 
school may make up work. World famous for technical 2- 
year courses. Graduates successful. Write fer catalog. 
IND. 


437 COLLEGE AVE., ANGOLA, 
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| NEW CURTISS F11C4 NAVY PURSUIT 


NEW LOCKHEED P23A NAVY FIGHTER 








28” Span. Length 20%”. Weight 4 oz. 1” Scale 


THE meee exe CLUSIVE AND FINEST EQUIPPED MODEL IN THE WORLD 
ve el, one of the most beautiful and anely detailed ever made, 

its eC -¥ ex a “4 3%” celluloid, 1000 H.P. type, Wright Cyclone motor, 

ie . eylinder fins, etc., like real motor. Also in set are 4” 

carved spruce semi-scale fiving propeller, colored star and 


COMBINATION LAND AND SEA PLANE SET 
32” Span. Length 20%”. Weight 3% oz. %” Scale 


New 4-gun Navy fighter. Model will rise from land or water in few feet. Construc- 












num wl 9” , { tion set contains fuselage and pontoon formers, wing ribs, tips, etc., printed on 
ider insignia lluloid balloon wheels, silver dope, paint, black, red striping. balsa, a 3%” turned cowl front, 2 instrument boards, colored insignia, lettering, 
N lettering ts formed, axles, rubber motor, windshield, instrument board, windshields, 9” carved scale flying prop shown, 3 oz. silver paint, 1 oz. cement, % 


ing wires, ‘ F step plates, aluminum wing walks, ready cut wheel pants, oz. black, 2 oz glue, ready cut wheel pants, strong 2” aluminum wheels, 12 feet of 


ll othe printed on balsa Detail scale drawing. rubber, and large 33”x44” drawing of land and sea plane. This is a sensational 
Construction Set compeate, postpaid........ ppubee serepeseoee seesaw ° model and only one of its type in the world $2 95 
Construction Set in labeled gift box, postpaid....... jaeusevecsevessontt 


e* LCR ASSET See Se NEW BOEING F4B4 NAVY FIGHTER 


New Improved Detailed Model 
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41” Span. Length 28”. Weight 8 oz. 1” Scale 








very strong yet light in weight, is practically crashproof and 
scale model built. Iiises from ground in 16 feet and flies 
ains all parts printed on balsa, ready cut pant cores, ” 
steel type carved paulownia wood propeller, 2%” balsa 
ls, t ed wire parts, 26’ rubber, 3 oz. yellow dope, 2 oz, blue, % 
. ri black, 2 oz. glue ement covering, full size scale drawing, and all parts. 4 95 
Conctrastien Get COMPUTED, HOCTPEIE.. ccccccccecs cocccecseecececccceose 





4” Span. Length 14%”. Weight 2% oz. Color, Grey, ete. 





10 1431p 403 Ww 


This is the finest equipped Boeing, F4B4 model in the world New improved model 
exclusively equipped with new 344” special aluminum streamline tapered cowl ring, 
9 ) cylinder celluloid motor with aluminum ventilator front, 8” carved varnished steel 

re ay printed out yon wood parts, 2 oz. grey o0e, ” oz. yellow, kt oz 


ns NEW BOEING P26A ARMY FIGHTER 





d aper cement, glue, formed wire parts, celluloid tall wheel 8. 
Navy Metering, colored aenieasene a, and 4%” scale drawing ,—--s & Set $9. 95 
complete, postpaid ° . x 





NEW NORTHROP FT1 NAVY FIGHTER 








22” Span. Length 17%". Weight 2% oz. %” Scale 558 
Al hoto shows finest 1ipped model of this plane on the market. Having ready 2. ¢ 
a motor, cowl rop, et it is very easy to build and is a beauty. Const. set -s= 
r * celluloid motor ” spun tapered aluminum cowl ring, 8” steel type a5 
snia wood prot %” luloid wheels, tail wheel, insignia, windshield, instru- Fe 
nt board, 1 o ellow dope, 1 oz. blue, cement, glue, all parts printed on balsa, a? 
nd drawing = 2 
Construction Set in labeled box, postpaid sencudounscasedelmannl 2. Po 
“4 
z3 22” Span. Length 15". Weight 2% oz. %” Seale 
r ] é : 
| NEW LOCKHEED P24B ARMY FIGHTER of A beautiful fiving model of the latest Northrop 280 m.p.h. fighter Set contains 3 
os turned motor front, &” carved propeller, insignia, silver, black and clear dope, glue, 
23 all parts printed on balsa, full scale drawing, and all parts to build as 


a postpaid...... peeeeses $2.00 


i Construction Set complete, 


LOCKHEED R20-1 NAVY ATTACK 





im Z 











—— 
sree 32” Span. Length 20%". Weight 3% oz. %” Scale 

ates New ale special t ed model, equipped with 2” pneumatic rubber tired M. & 

urse I wheel Set « neludes ready made and painted pilot’s bust shown, 2 

yen nur ¢ t carved steel type prop shown ~ parts printed on balsa, o 

aoe | balsa mot front, 3 oz. colored dopes, paper nt, 2 oz. glue, covering, 27%” Span. Weight 3% oz. Color, Silver, ete. %” Seale 
jned 1 med wire parts, nose plug with bra . aring, rubber, 9 metal 2 

4 ipe hown on cowl, full size scale drawing, and all parts to Mode) is fully detailed with authentic wing rib and body stringer spacing. Every 
Po air-minded boy will want this powerful-looking model Motor power is run through 
= Construction Set complete, postpaid a the fuselage and is concealed—a special exclusive feature 

cal Set contains 2 standard steel type carved wood propellers, 16’ rubber, star and rud- 


ante Send 3c stamp for 8”x10" beautifully illus- . k ° 
I “te der insignia, all parts printed on balsa, 2 turned balsa motor fronts, balsa air 
‘17 1937 CA ALOG wetes Catales containing large photos of wheels » fiver dope, black, glue, full size scale drawing, and all parts to $2 95 


the world’s finest scale models. one. Construction Set complete. postpaid............ 
Note: Orders sent West of Miss. or Foreign, add 20c postage 


California Dealer: JAYS MODEL AIRCRAFT, 7763 Melrose Ave., Hollywood, California 
S MINIATURE AIRCRAFT CORP., 83 Low Terrace, New Brighton, New York 


. 
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- 7 lines, reviewing the twelve months period kind of wings for the airline hostesses and 
Here and There |} just ending, declared that the company according to Miss Rosalie Gimple, chief 
. | carried more than a quarter million pas- stewardess of United Airlines, twenty- 
(Continued from page 20) “a> “ : 
| sengers and 800 tons of air express over eight of the lines 150 girls have resigned 
= its nation-wide system creating the great- to marry. 
According to Col. Edgar S. Gi ll, 1 est year the company has experienced *) 
ident of the Air Transp SOK American Airlines has also placed orders Applicants for the vacancies must prom- 
airlines will offer for ) il by t for ten additional Flagships to be delivered ise not to get married, at least not right 
Commerce bureau pilots’ recomm S by the Doug Company in early spring, away. Miss Jeanne Baird, chief stew- , 
for the types and | ions of t bringing America’s fleet of planes to 44 ardess of food service for American Air- 
equipment designed chiefly for repl ment Douglases and 15 Stinsons lines, has married Tom Ferris, Toledo 
and modernization of obsolete radio rang 2m newspaperman 
broadcasting stations Eastern Airlines has replaced the pretty "oo i 
Complete rehabilitation is schedu t little hostesses with male flight stewards. Curtiss-Reynolds airport, Glenview, IIL, 
radio facilities at Chicago, Washingt According to EA the move is for the has been designated as the new naval re- 
Los Angeles, Atlanta, Miami, Indianap purpose of uniform service with connect- serve air base and removal of equipment 
olis, Louisville, St. Louis, Detroit, Pitts ing Pan American and will also provide a from Great Lakes will begin in the near 
burgh, Camden, Newark, Spokane and ¢ good training for the young men who may future. 
lumbus. later desire to enter other branches of air Engineers are preparing plans for per- } 
ae Oe line service. There’s a good oppor- manent quarters for a staff of twenty-two 
The business of eating in the air opens tunity for you young fellows who are anx- training officers and space for sixteen air- 
a new field and major airlines are real ious for a career with the airlines other planes. 
izing the importance of this service with than piloting Over at Palwaukee field where Bill 
the announcement by United Air Lines of * * * Turgeon does the instructing, Dr. Euge 
the appointment of Donald F. Magarrell Milton Van Slyck has been named as- Cary, of the Drake hotel and senior ob- ! 
as maitre d’airline, the first flying execu sistant to President Jack Frye of Trans- stetrician at St. Luke’s hospital, may be 
tive in charge of cuisine in the world continental and Western Air and will seen flying his own plane on emergency 
More than 375,000 meals will be served sume his new office Washington imme- Calls to distant points where his services 
annually in the air by United under the di diately. are needed 
rection of Maitre Magarrell, in addition to For the past ten months Van Slyck has The noted doctor has been flying since 
thousands of meals served at airport been public relations manager of the TWA the spring of 1918 
During the past ten years, the central region located in Chicago Bill . . # 
air has advanced from the d Bishop, formerly of the State street coun- Hirohisa Nishi, Japanese scientist, claims 
apple stage to a matter of serving well cil, is slated for his job. ... E. A. Hecker to have invented a device which will enable ’ 
balanced full course meals three times a is now express manager of General Air airplanes to ascend vertically and to in- 
day. Express crease horizontal cruising speed at least 25 
* * &* 7 * © per cent. 
C. R. Smith, president of American Air Dan Cupid is still the boy with the right END | 














PARCEL POST Personal signature of a daring 

50 COLLECT flyer world-famous in commer- 
cial aviation—a man whose in- 

——— YOU PAY THE dividual efforts have made avia- 
POSTMAN tion history. Captain Frank 


Hawk’s own signature is some- 

thing you'll treasure as long as 

you live—something you'll be 

| proud to show your friends. 
And you'll have it carefully pre- 
served in Captain Hawk's own 
book. 


If you plan to learn flying, if you oe that some day you’ll | 
know the thrill of piloting a plane, this big new book “YOUR 
WINGS” is the book for you. 

With the aid of hundreds of scientifically exact drawings the 


author carries you step by step henge a course in flying in- citi Unites sienndiaites dit 






struction from the first flight to blind flying and advanced | tionatly known pilots—h air - 
aerobatics. This tabloid method of teaching allows a quick | »readth escapes—miraculous re- 

; : : ps . . coveries of men who have stood Send today for 
grasp of the subject; the functions of instruments, engines, | face-to-face with death. Stories a copy of this 


of Frank Hawk’s own friends— 
true-to-life incidents that have 
never been told before—all ab- 


radio compasses, automatic pilots, all become obvious at a 


glance. 








“YOUR WINGS” incorporates everything about flying that | sorbingly compiled in Cantain aor one oe 

an conceivably be taught by word and picture; : ‘lea 3+ | Hawk's new book, “Once to Gauks aute 

can conceivably be taught by word and picture; nothing like it | Every pilot.” CAPT. FRANK HA et BPE F - 

has ever been available before. Everyore will want a copy of | Send oniy 

. ? A | $1.50. 

this remarkable new book that tells the complete story of fly- A69 WEST 

ing. Send for your copy to-day. KARL re) *4 1 POPLAR ST. YORK. PA. 
290 Pages eee 425 Illustrations ees Send me — from the original an, ed editton whi ch gives me Captain rank 

Hawk's autograph free, a copy of his n book; “Once to Every Pilot.’”’ —" > 


Order Direct From 
AIR ASSOCIATES, 


Box 334 5302 West 63rd St. 
GARDEN CITY, N. Y. CHICAGO, ILL. 


is enclosed 


Name 


INC. 


1102 Airway 
GLENDALE, CAL. | city. 


Address 
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No Progress 
yet ] from page 30) 





philosophy of life is, “My hon- 
uncestors carried freight on their 
What was good enough for them is 


ig ne 


e flim ntraption in which the 
ts fl is composed mainly of a 
wings, al ngine of some sort, and 

g propellers Therefore the manu- 
r savs, “J Wright brothers used 

s to lift off the ground, so wings 
necess airplanes. They can’t 
persons are of the opinion that 
birds have flown with wings for 


ls of years, an airplane should fol- 


fter them. Science has developed lift- 
faces which excel those of a bird's 
The only difficulty encountered is 
t thes aces in no way resemble 
g. Ther re before even considering 
orth, people condemn them. That 
le doesn’t make for progress. It re- 
iny st thead 
ne vears ago the Flettner rotor prin- 
s incorporated in a plane. (The 
sa which rotates at high 
forming a vacuum on top and pres- 
bottom for lift.) This principle 
sound. 7 rotors surpassed stand- 
ngs in lift vy a ratio of ten to one 
ift was ridiculed because of its odd 
ilthough it was a great step in 
n histor Little has been done in 
Id si the development on this 
lar craft ng discontinued due to 
Tur S 
government has hindered progress 
rabl to its restrictions and 
Is Campaig1 rainst privately built 
re a gn can even leave the 
la sn ne must be spent on 
Many revolutionary ad 
I ( progress are shelved 
e the r hasn't the financial 
te ide t red tape. It is the 
ce t Department of Air Com- 
to fr ’ craft which strays 
the standard form of construction and 
lain efficiency in modern air- 
e lat s. The general idea 
r more s nstall more powerful 
s, not improve on the design. It is 
y estimated that a plane capable of 
120 mile er hour with a 200 horse 
gine, would require about 800 
power to double that speed. Where 
¢ ci¢ ( 
dea airy Ss are impractical unless 
velop endous speeds is foolish 
methoc ground transportation can 
l at a st pace of 120 miles per 


continent, with safety? 
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Wh 
ST. JOSEPH SCHOOL OF FLYING, Dept. P 


LEARN AVIATION AT HOME 
Pilots earn up to $8,000 yearly! 


your cheapest way to get 





World’s est growing industry Then 

is FREE if 1 take flicht instruction at our 
W tudents to obtain special 
iy when inconvenient to 


St. Jo r instruction. We know of no 
Porit } 1, 


IT! TOD AY 


Municipal Airport, St. Joseph, Missouri 
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Coupled with the wasteful practice of 
cramming more and more power into an 
antiquated design is the decrease in engine 
efficiency during the last few years. 

I have before me the specifications of a 
new high speed, eight transport 
plane. The top speed is 210 miles per hour. 
It cruises at 190 miles per hour and lands 
at 63. The total power developed by its 
twin engines is 740 horsepower. The fuel 
consumption is 49.5 gallons per hour, or 


place, 


24.75 gallons per hour per engine of 370 
horsepow er. 

The old Liberty engine produced during 
the war, and one of the 
engines, developed 418 horsepower with a 
fuel consumption of 18 gallons per hour 
Thus, twenty years after this engine was 
built, with all the ballyhoo as to progress, 


most famous of 


the modern engine uses half again as much 
fuel per horsepower. 
Some 


Some progress 
time ago, a west coast man de- 
signed a super-efficient aircraft engine. It 
weighed about one-half as much as the or- 
airplane engine and used half the 
This man spent quite a few 


dinary 
fuel. 

the development of this engine before ex- 
hibiting it. He then took it to the chief 
engineer of a large aeronautical manufac- 


years in 


turing company 

The engineer, after testing it thoroughly, 
proclaimed it the greatest advance in gaso- 
design since its beginning 


line engine 


However, when submitted to the president 


of the firm, the answer was, “We build 
pretty good engines as it is. We haven't 
had any complaints. Excess gas consump- 
tion? Oh, well, gas is cheap Excess 
weight? Well, that only amounts to a 


slightly less carrying capacity 
All things considered, the 
blamed The real blame 
Public for his lack of interest. 
John Q. notices in the roto 


manufacturer 
can't be falls on 
John Q 
For instance, 
gravure section of his new 


of a 


spaper a picture 
transport, together with a story 
as to its tremendous speed, ete. John Q 
looks at the picture and “Gosh, I 
wish I could afford to make those business 
He has compared prices and 


new 
sighs, 


trips by air.” 
found travel by bus or train cost about one- 
fourth that of air travel 

John Q. criticized the railroads when they 
fought per mile reduction in 
fares, but he doesn’t murmur a word about 


a one cent 


cost of air travel due to 
ciency. Perhaps he doesn’t realize that he 
pays for air travel in the form of subsidies 
from his pocket- 
Perhaps he doesn’t realize that sub- 


the high inefh 


course, come 


which, of 
book 
sidies are necessary because of inefficiency. 
Perhaps—Oh, what's the use! 

END 


YOU 
NEED 


THIS BIG 
CATALOG 


Chock-full of Val- 
ues in Helmets, 
Goggles, instru- 
ments, etc 

Send 10c for Copy 
which will be re- 
funded on First 
Order. 


(Send for it TODAY 
AVIATION PRODUCTS CO. 
619 S. Federal St., CHICAGO 


7) 
or 





Diesel Engines 


(Continued from page 38) 
i 





pump to inject the fuel. They call this 
system “solid injection.” There are many 
types of pumps designed for solid injec- 
tion. They force the oil into the cylinder 


at the tremendous pressures of from 3,000 
to 20,000 pounds per square inch—at a mile 
under the seat, if you could stand it, you'd 
find a pressure of 3,000 pounds, but you'd 
have to dip a little further to the outlying 
suburbs of the sea, miles for 
the stupendous pressure of 20,000 pounds. 

The unit most 
Diesel engines, reduces the pressure to as 
1,800 Ibs. per which 
permits much less weight per horsepower 


down to nine 


injection type, found in 


low as square inch, 
and was the key accomplishment in making 
possible Diesel engine mass production 

In any solid 
necessary to 
meter the fuel charge 
the cylinder 


first 
pump to accurately 


injection system it Is 
have a 
and to inject it into 
against the compression pres- 
sure of 500 or 600 pounds per square inch 
In the unit injection system (which seems 
to be the most practical) each cylinder has 
its own fuel pump to supply the spray noz- 
breaks the oil mist-like 
injected into the cylinder 


Each of these unit injectors is built to such 


zle which into a 


spray as it is 

exact limits that each cylinder will receive 
the same amount of 
the same amount of power 


This, I may say, is the heart « 


fuel, and so develop 


f a Diesel’s 


and this is where 
manufacture is 
of engine performanc 


But even the engineers cannot tell about 


success precision im 


translated into superiority 


the Diesel system of power in hours of 
talking, so how can I hope to? It 
is my simpler job to talk about that 


in the making and in action, with 
7 


steady 
power 
a moral 
as to what it all may mean to it stry and, 
what is more to the science of 
and to airline operators 

END 


aeronautics 





PEERLESS CATALOG 


Big New 1937 Catalog of complete kits and 
parts Complete Line of 25¢ Flying Models 
“0c models and up to $3.00. Model Builders’ 
supplies and gas model supplies. Everything 
PEERLESS QUALITY 

Send 3¢ stamp for your copy. 

THE PEERLESS MODEL AIRPLANE CO. 
3088A W. 106th St. - - - Cleveland, Ohio 

















The FLYING FLEA 
How To Build and Fly It! 


&y - , instructions and detailed 
drawings for building this famous 
French lighitplane. Authentic 


translation 
from the French of Henri Mignet, the 


ra designer. Profusely illustrated and ab 

sorbing book recommended to everyone 
interested in aviation Price $3.00 post- 
paid. Imported from England 


Popular Aviation 608 S. Dearborn St. 
‘hicago, 1. 
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| 
Air Board | 
(Continued from page 28) 
generally results in a crash, and radio being 
what it is, we know that it does g t 
frequently. 

“One of the causes for failure of radio 
is static, due to rain, sleet and ] 
tions. In short, under conditions wher 
the radio is needed the most, there is the 
greatest danger of its failure, and 
perienced pilot knows that if a pilot fl 
ing by instruments under conditions 
visibility, he is almost entirely depe t 
upon his radio for safe arrival at his desti 


nation. 
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ARE AVAILABLE 
TO GRADUATES” 





aviation school 
to - ice their men 
jobs. Manu fac 
are aneaiian mechanics train 





turers the country over 





aviation work [wo big plants ar 
located right at this f Tl 
know a Robhertson-traine hani 
is a well-trained mechani I S 
$200 in our six t n 

course. Inquir ut con é 
mechanics and fli course 





plan to work out part of tuitior 


Experienced and able instructors at 


modern, up-to-date equipment I 
advantages offered by Robertson at 
price far below man viat 


schools. Our 
course will equip you for 
aviation work. 


comple te six months 
mechani 


Mail this coupon today. We will 1 
you complete informat ab t 
Robertson Aviation School al 


lutely free. 








e . 
: ROBERTSON AVIATION SCHOOL : 
= Dept. 102 —Lambert-St..Louis Municipal Airport, § 
° Robertson, Missouri. . 
® Please send completé information re- * 
® garding your school andétell me how | 3 
. can learn aviation at least expense. 4 
. s 
PE cit acanweus Age . 
s a 
DD dxccutadeiesevees : 
. 

ee De State : 
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“A safe landing anywhere at all under 


these conditions, without radio, is purely a 
matter of luck, and we can not base a 
passenger operation upon luck 


“Tt seems to me that there are three kinds 


of competition involved in such operation: 





“1. Competition between the separate air 
lines themselves 

“2. Competition between the air lines in 
general and other means of transporta- 
t10on 

“3. Competition between the individual 
pilots of any given air line. 





“Reasonable competition is healthy, but 
when it is carried too far, becomes danger- 
ous pleenbaer ye 4 a pilot does not have 


weather 
trips, 


to go through if he considers the 
too bad, but if 
he will be 

“After a years of 
even the greatest vessels today do not con- 
tinue ahead at full cruising speed in dense 


he misses too many 





out of a 


hundred 


job. 


steamships, 


fog, nor do they attempt to get up into the 
docks of New York at any speed at all if 
the fog is dense, but are forced to anchor 


and wait for better weather 

“Tn short, 
lines about a dozen people 
an air line in the 
Statistics put out to show the 
travel, and not the percentage of trips com- 
pleted, etc. Dead customers are 
good advertisement for 
system. It is 


times we read head- 
being killed 


next 


too many 


crash, and column 


growth of air 
not very 
any 
that air 


transportation 


time line operators 


and the Bureau of Air Commerce gave 
serious thought to this, and realize that 
they are crowding their luck too far 


1 


“T realize that this is dangerous sub- 


ject, but at the same time, I think that 
any one sincerely interested in the growth 
of aviation will agree that the prime requi- 
site is safety \ fine safety record with 
considerable speed and percentage of trips 
completed is a lot better thar a higher 
speed rece rd th inadequate Salcty 

“Regarding the Braniff crash, apparently, 
rom the newspaper accounts, it must have 
been caused by engine failure very shortly 
ifter take-off Chere is tood for thought 

this, because presumably it was 
el Secondly, why sl Id 
fiy ken up on a test flight after 
a 

serious crash 1s bad 

el hen we have five terrible 
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HOBBY CATALOG 
> Ne 


Ist Edition Sold Out! 


We're now preparing 


the Second Edition of 
C-D Hobby Catalog | 














than the 








ob. ist. ,Bigger and better 
n Ma t t r 


Features 
2C-D 
GAS 


Models 











Don’ t delay—it will be another sellout. 


lin te i printed Rush 10« to cover 


ce to insure getti 


a ) opy. 
extra und you will receive the Spring ‘Supple: 
omatica 


age 
Nad an 
ent aut 


CLEVELAND MODEL & SUPPLY CO., INC. 
Cleveland, Ohio, U. S. A. 


1866PA West 57th St. 


, 
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ones in about two weeks, and have crews 





out looking for two missing air liners at 
the same time, it is getting a bit too thick.” 

The letter was fully discussed by the 
Board and it was decided to print it as 
above with full endorsement, with onl; 
this minor revision—that pilots themselves 


are not free from blame. Naturally, they 
have to take flying pay under considera- 
tion, and want to go through in all types 


of weather. Nor will they travel out « 
their way to avoid storms. 

Of course, the pilots themselves take the 
risk, but familiarity them 
to underestimate the risks involved 


RICKENBACKER’S LETTER 


perhaps leads 


COLONEI 
The 


caused 


above hay € 
the 
forthcoming 


accidents as referred to 


immense discussion in press 


Announcement of a con fer- 
ence between operators and the Department 
of Commerce made, and there 
has been an exchange of letters between 
Colonel E. V. Rickenbacker, General Man- 
ager of Eastern Air Lines, and Colonel J 
M. Johnson, Assistant Secretary of Com 
merce. The Board unanimously adopted 
as its own recommendations, the recom- 
mendations made by Colonel Rickenbacker. 

“(a) That the Department of Commerce 
make effort to modernize 
to the highest standard of 
its present aids, as 
ippropriates the necessary money. 

“(b) That all modern air transports be 
equipped with radio compasses qualified to 
operate and night with antennas 
rain, 


been 


has 


every 
efficiency, all of 


air Congress 


soon as 


both day 


shielded against sleet and snow static 











“(c) That the Department of Commerce 
equip all of its ground stations with T-L 
antennas offeri the transport ships 
the air a twe four hour a day servi 
with special identification for each city or 


€ facilities of the Lk 
eliminating the 
commercial 


consistent in an- 


airport, where tl 


partment art located, > neces- 


Sity, as at present, Of using 


stations which are not 


nouncing their designations, or on the air 

twenty 
“(d) That all Department of Commerce 
radio stations be equipped with personnel 
them twenty-f hours a 


four hours a day 


qualified to mat our 


day and with radio direction finders on 
special frequencies that may be trained on 
any operator’s ship which may be tempo- 


circumstances 
exact lo- 


rarily lost due to unusual 
or conditions them their 
through the triangulation 


them to the 


LIVIN 
cation system, 


and directing nearest airport 
that is open 

In addition to the 
Rickenbacker’s recommendations, 
offered the 


operators: 


adoption of Colonel 
the Board 
following suggestions to airline 


APPRENTICES 


If you are stumped at the high cost 
of training to qualify for a license 
and a good future in aviation—write 


immediately, enclosing stamp for in- 
formation on opportunities now avail- 
able under our 


APPRENTICE PLAN 
MECHANIX UNIVERSAL 
AVIATION SERVICE, Inc. 
Strathmoor Sta., Dept. Bz, Detroit, Mich. 


and raise 
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per rs themselves cease to place 
guidance on radi in emergency op- f 
lo not allow any consideration of com- RE : ij 
fect their judgment; Ld 
1 ise of tele graph inst¢ ad of Boys, Girls, Fathers, Mothers, NOW is the time to start saving your HEATHE PROFIT SHARING COU- 
. PONS, hundreds of boys throughout the country have written us and congratulated us on this novel idea of 
n emergency: Sharing our profits with our customers. All you need do is buy your materials from the HEATHE MODEL 
C : ia i ails oe AIRPLANE CO. and we include with your order our PROFIT COUPONS these coupons are redeemable 
( < ts and see whether their for valuable gifts pictured in our premium catalo You have your choice of watches, lamps, cameras, etc 
s e not te he care - you get a double bargain when you order rom HEATH He. 
. gic situation 
~ van SUPPLIES! ACCESSORIES Prop. sHarts 
acl = | -— & 
lat § } ' y r supplies are of t hes TURNED 
‘ oO! de-icing BALSA " om 
ity ° all our WHEELS CAMEL’S HAIR 
guarentecd ‘i Price BRUSHES 
' itely to giv the pi- i in 24 f i os “% i es Small 3c; Lge. Se 
stance 1 struct i hs are « jouble 18 1%” .12 20 MACHINE-CUT 
ih etlees ¢ ri i il extra posi Type = seaneere BALSA PROPS 
r D 0% ‘ § 
7 ID i 
PLANE BE IMPROVED 18” BALSA CELLULOID POST-ROGERS ” D ar 15 
: ; Pipe , STRIPS ‘ D ' 
sista 2x1/1t ; LOCKHEED 1 ) 20 PURSUIT 
é mend 1oo—.05 CELLULOID 12” Dia 22 MACH. GUNS 
{ ends s/rexi/1 WHEELS o£ Wake Get Wht 6 Dias + ; 
( t ac ents, brougnt 100—.05 Prices per pr nute Flyer mplet HW” p 30 : 
ae oe ; a 1/10x1/8 25—.05 .”.05 1” .07/) with aluminur wl \ D ; . 
Y Is ( s 1/16x3/16 20—.05 15%” .10 17%” .06 printed woo BAMBOO ALUM 
‘ - —" 1d 2 18—.05 0 plans, et onl oye . : . 
ane itsel uld ae ae $1. ae 1/1 x1 COWLINGS 
1! to take care of cras 8 12—.05 CELLULOID 1 762i) 
} ’ Sxl/4 8—.05 PANTS i for .0 
16 8—.05 Pal ; 1/16 x 1/4 « ther 
nerte rd i a : o- % eS ! doz. for .0 . ed 
| col —.05 | 14 1% 2 
, ; P ‘ 2—05 TURNED HARD 
I restrictions of flying sonal DUMMY WOOD WHEELS WING AND 
= mprove ' Depart 18” BALSA RADIAL neu" TAIL LIGHTS 
is is SHEETS ENGINES 67.02% 
] | O41 { 
l personnel, 4x 2..4—.10 ( i . 
( = . ee 10 ? A 1%” .0 i 
. {lis > x aun, 60 10 THRUST _ 
‘ . 2. dont 15 BEARINGS SOMES — 
‘ S x 9. 4am 20 Sr , ‘ 
1G x 2..3—.0 2 t : 
| j x 3 —.12 ENG —, " aeoae ‘ BUSHINGS 
re re t iN i ] x 2. 2—.15 : - REED ! l 
1 +} sl ine A For 18” ATTACHED 1/22 4 
F cts ble 2 1% ‘ 7 6 ft. for NOSE PLUGS 
; nee sae : a f MONOCOUPE “145 1/8 Re 
if BAISA 5 ft. for ’ 
P . ¢ n PLANKS ; CELLULOID a ft. Seale Craft Flyer; a METAL 
stand x} i ‘ x 8 oe mee cap PROPELLERS REAR HOOKS 
; caeieiias dicate’ 6 "x2 jan | commen 1 tne complete with al 12 D 8 
, . 1” x 1—.15 minum co and = carved l 
‘ sadist te ERAS tees YX Je {9g |= ALUMINUM | ¢ one F 1.50 nig MODEL PINS 
i j : - 733"... OOO ° 444” . 20¢ 25 P of 1 
} j to e t pilots — SHEET 
, ' bite tahe BALSA ALUMINUM 
e PROPELLER . 8 REDUCTIONS ON GAS SUPPLIES 
nit ' <S : ‘ 4 7 2 sheets of bamboo!Gas Model Dops Rivets 
i x ¢ 15 paper with every or- 4 oz 18 Lightweight) 
; ee 05 der of $1.00 or more 1 pt 60 ; 05 
ru g x 0 Reed ne ~ i , : $! 4 Bamboo P aper 
' ; ALUMINUM 1/1 Now Paper Adhesive |Special Jap. Silk 
TUBING oe i | An vie feet 1 ( \ 
1 x ' ft » 410 
nted Mr. Wil ees i ,| Nuts and Bolts Lengths - 
; a ee a 1s 2 ; ‘10% 1%. 1% ei 93/ model dove : Model Makers 
s < act LIQuIDS 20 ‘ OF Spring Steel Wire Knife 
1 ALUMINUM Wood Screws xis 07 f 10 
! COLORLESS LEAF ‘ ‘ 1 04 0 
c , tot ] CEMENT f 10 r 05 v2 Model Making 
: i : 05 0 . ‘ Shaped Scaalies 1 0; ! Pins 
‘ "15 1 pt. .50 . — 6x1 0 . 0 
: = a ‘ 05 Blanks 4 of Aluminum Wire 10 
ns s it not CLEAR DOPE These blank are) vie 06 | 
; OR ate (oe me > on rape 
1] é BANANA OIL ACCESSORIES | chin f se-|M4x1 _... 40 Sancpaper 
, e 68 a a o- te d= wood t “ais 09 , 0 05 
i 13 1 pt. .45 _WASHERS enolase He 10 0 05 
— Thinner same bor % 4 Gy “s } ‘ | Mex% 15 8 0 08 
’ ateg P 1 do oI iT itrel ter 18 Dural Wire 10 
clear dope 1 a 10 ‘ Snecif x% J + Masking Tape 
| COLORED : e of p & 20 1's ( - 
DOPE WIRE Sa” “eee ter Dural Anot 
rt wi t ellow Straight it n ith ad arve rops fer 302 Sheet Celluloid 
. Now Offers Its RESIDENT COURSES for range, | red, | N 7 TR Special Aircraft any Motor, c te 20 . - or 
Home ~Study | Instruction wae ‘ dr 1 12, 14 Lumber for Gas each only. $1 00 " " 0 . - 
Fr cakuiatea hla old 5 Model ne . Moist Proof 
; Furs i Without Charge 1 06 2 10) 6 ft. f 03 | Ty. lowing |Heathe Cement & brass Tubit 0 “ ty yon 
( One Ye or Less 4 19 1 pt. .65 SANDPAPER l be had opes , ‘i 05 
‘ ssued Upon G ties A > Sp } ngth ) 
! La lasse 4 : Balsa a ‘ l¢ ' ( jas Mode 
COLUMBIA “TECH” INSTITUTE SLoss Same Pric ne ie Wheels 
PA 1319 F St Washinoton, D.C 8 2 oz. 14 DOWELS e listed ? i iel ind — ' 
t r tion please end 1 nfos tior es 1/1 \ oO ir t b ; 0 
COVERING 1 doz. .06 | selected, 1 witt 20 
ENG INEERING COURSES 8"x18" 6 for .05 tra ed for 8) ‘ss 
TT nd Ve "1 <18 ed, accu ber pow s num 
I I iv ilating JAPANESE l . a - ain L 1 = host . ge 
Ar w TISSUE 1/4”x1 3 for .05 Sande a on Four|4 is; f 5/0 $1.50 
- ides by Our)l 60 6"x 7 
) Bridge erd : 18 RUBBER Special Process./1 qt $1.00 17 Washers 
‘ , I these iar- 11 gal $2.00) 010 6x 0 4. %. %. % 
1 | ft. 20 
1 2 1/22 é 15 4 ive 10 
ng SILVER TISSUE 
”..Ea. .05 | 1/8 IMPORTANT ORDERING 
>. —_——— a INSTRUCTIONS 
DmAFTINeCOU ES SUPER-FINE —DATET kite are ADD 1 ter 
@ ALNGRAFT DRAFTING TISSUE All hat ip oy _are $1.50. A : eal ord 
Ouraphic ( Maps) aan a SHE guarantecc o ie com ‘ , 
rt > om - . e Only ’ plete ind of the high 
‘dsc T a" ears Se nd rud est quality re eee ; 
t rafting ae st quality ‘ 
"GENERAL COURSES a Dozen 50¢ d a d oy meniber all kits ure breakable | car w r 
MM CIA ART Cohst Blueprint WOOD VENEER ,.., d back F shipped postage FREE Complete Gas Model Catalog on 
' - Ke " : Per Sheet 10 Each ... 05 Soquee 
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Air Board 


(Continued from page 


60) 








paid by designers to increas« 
strength of the fuselage ar 
bly, so as to provide maximum { 
to the occupants in event of 
ous crack-up? 
ALTITUDES IN FLYING 

A picture sent in by Mr. Randolph F 
Hall showed a plane caught in a tree top 
in the he: art of a _New York State city 


EW WHOLESALE st 


On quality supplies at rock bottom 
prices. Send for your copy of the lowest 
price list you've ever seen. Don’t delay! 
FRE One dozen genuine bronze 


wing pins with each order! 
CAPITOL WHOLESALE SUPPLIES, 4410 Church Ave., Bklyn., N.Y. 


SAFE 














“AUTOMOBILE RACING NEW BOOK 


Nine iiaeten: es ‘illustratior e of dirt, midget i 
championship cars and driver How to build f 2 
and bodies; 14 drawings 


lates working Converting 
rs I race 








toch I 2 
1estion 
ords paid” $1.00. 
8) D. ‘Si 12 Order NOW 
‘ann Kuns, Dept. E-3, Cincin- 
Ohio. 














nati, 


-UNPATENTED IDEAS 





O7-N i) a) ©) 8D, 


I tell you how and help you make the 





POPULAR AVIATION 


With the ever increasing number of planes 
aloft, should not pilots seek more and more 
to avoid populous districts? Quite a num- 
ber of accidents have resulted in 
crashes into houses. Also it is not uncom- 
for pilots to fly at low altitudes in 
when there is a 


recent 


mot! 





lous districts pparently 





no reason whatsoever for such hazardous 


flying 


CONGRATULATIONS TO 
AVIATION 


THE NEW YORK STATE 
ASSOCIATION 


There has been in the past much criticism 
of State aviation 
Such 
place d 
industry, 


lation regarding 


legis 


legislation has in many instances 
financial burden 
and brought duplication of 
etween the and State 
At least Aeronautics 
that 
York 


st another 


the 
duties 
authorities. 

Act 
New 


increased on 
Federal 
the proposed 
will shortly be discussed by the 
State Assembly and Senate, is not 
haphazard proposal, but has 
drawn up by the New York 
Association. This Associa- 
atulated on the and 
put preparation 


been carefully 
State Aviation 
tion is to be congr 
hard work it has 
of this legislation 

While the new Act will call 

lishment of a Commission, its purpose 
wi vill | ye to aid aviation in New York State, 
to coordinate State laws with Federal laws 
to cooperate with Federal rather 
than duplicate their functions, 
eral, to avoid the errors previously 
tioned. The Air Board recommended that 
similar bodies in other States 


care 
into the 


for the 


es- 


bodies 
and, in gen- 


men- 


exercise 
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Howard DGA-8 


(Continued from page 22) 











avoids the 
entire life 


construction that 
for the 


protection, a 
necessity of 
of the plane. 

Manually operated flaps, aerodynamically 
balanced, provide safety in making landings 
and a safety is so arranged that, in 
the event of the flaps auto- 
matically raise when the throttle is opened 
and when the speed is increased. They re- 
turn to the 


recovering 


rele ase 


overshooting 


“down” position again as soon as 


the throttle is closed or the speed is de- 
creased for the next attempted landing. 
The use of a heavy wing loading, 20.48 


insures smooth fly- 
ing at high speeds in rough air. The riding 
comfort due to this factor is comparable 
vith that of an airliner and yet safe land- 


pounds per square toot, 


ings can be made at low speed because of 
the flap construction 

Dual controls of the automobile type 
project through the instrument panel and 


»f the control mechanism 
movements of the 
Stirrup type rud- 


by special design « 
all unnatural 
wheel have been avoided. 


vertical 


der controls are used with toe operated 
hydraulic brakes and parking set. This is 
the type of brake used on most of the air- 
liners and on Army and Navy planes. The 


floor is clear of all obstructions. 
This plan final result of 17 years 
of experimentation with various 


is the 


types of 























sale. Free particulars. (Copyrighted) equal vigilance in guiding and fostering ap- planes and several years of continuous 
WRITE W. T. GREENE propriate legislation airline piloting. Its fine flying character- 
980 Barrister Bidg. Washington, D. C. END istics and pertormance have been com- 
—— — mented upon by many experienced pilots. 
Lia END 
ee . 
inter y ing Fittings 
D | (Continued from page 42) 
comfortably warm clothing : ee aA! TE pees SCARF , B ij it ' 
° p .og book FR with each scarf. Made is move and the 1e ; . 
and aecessories. These bargains of genuine white parachute silk. These | t “19 fa t i | — a Son 
searfs are ;: ‘ . 4 any | Strut 1s tastened to the point a nxec 
ill hel vou forget the weather. irf ure 1 handsome addition to any | y ’ 
wi P ° a ayer s wardrobe. Attractive for dress part of the shock-strut, they have to be 
we as important part of equipment iti 7 
REG UL ATION COAST GUARD JACKET Sale price WO oisenaveedsso aneh ces $1.3§ | Parallel to A-A . 
z his jacket meets specifications o | Nevertheless, if the hinge C is connected 
nite i Btabes Const Guard. it te n N.M.R. PILOT GOGGLES | tae. ee 1] } tne aerators 
hon maximum comfort and plenty These goggles are widely used by pilots, with E then ee axes have to be parallel 
warmth. Lined with airplane clot! dents, flyers, motorcyclists and sports- with F-F; adding a universal will not 
per front and two roor pockets mer yu rubber wind-proof mask. | oa P — et, : 1 ome. . 
OTuulne ba wabcomeeet” Saneta at Will not f sont Lica nasoeen $3 95 remedy any error. If torsional motions are 
 Sacacwewes $9 present a ball and socket design must be 
D.E.K. WIDE VISION GOGGLES used 
A-P FACE MASK (Silk Chenile Binding) ~ ; ‘ 
This mask covers the entire face and Light and easy oO wear Binding is of For length adjustment of tubes or struts 
chin. Removable mouth piecs ly triple weight chenille. Shatterproof : . i eecall ' . & 
constructed nose feature permits a lenses Aluminum frame with strong a threaded barrel, see Sec. 24, is the sim- 
breathing. Tailored to last! Priced for hinge and wide headband. A real buy | plest but not the best design 
CIOCSTANCE .cccceocs $2.50 it 5 a6 ale ee Ge od ee eee e bk < $3.00 END 
CHAMPAGNE SUEDE HE LME T N.A.K. PILOT GOGGLES 
This helmet is made of very soft suedé This style goggle was popular during the 
and is known for its long w r, and « wo rid war Made ac Serene o U. S. Navy 
sidered to be one of tl most comfs Srecifications for ar fiyers. Single 
able helmets. All seams are stit i thread silk chen ille. Marked down to 
with silk thread. Water 1 fed Ga tt eee eee ere $2.50 Founded by Curtiss-Wright 
rs $1.75 : 
OT ee Fees s . W.Y.D. SPORT GOGGLES Government Approved — State Accredited 
D.E.C. GOGGLES If you like to wear a pair of extra light 
tesistal. The guaranteed non-shatter £ gles, you W ill like the W.Y.D. Strong | The School the AVIATION 
able. Optically safe Fur trimme d. A frame Wide elastic headband. Don't Industry Calls on for 
few left at.....-. ; ae ery $3.00 meme LHOMS WE Oh. cccccccecceccesca $1.75 
TRAINED MEN 
Send check or money order ai once to take ad- : 
vantage of the above Bargains which are spe- Right In the center of Air Trans- 
Oo = D E R cially priced to reduce stock. if C. O, D. slight TODAY portation Industry where hiring 
additional charge for postage. Give head size is going on constantly. 


an al 
ACCREDITED 


for helmets. 


AVIATION PRODUCTS CO. 


619 S. Federal St., Dept. P.A.2, CHICAGO, ILL. 


Outstanding Faculty 
Up-to-date Equipment 





Reasonable Tuition — Easy Terms 
Write tor “Aviation As A Career” 


Address Dept. P. A. - Curtiss-Wright Bidg. ' 
1338 S. Michigan Bivd., Chicago, Ulinois 





| 
| 
| 
| 
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Cano now.... THE LUXURY of SELLEY-TEX coft?iNG, MODEL. 


NEW AERONCA at a price everyone can afford 


Why build old fashioned All-Balsa-Stick Kits? 


SEVEN SHINING SELLEY-TEX STARS sparkle in the airplane sky. Now 
you can buy SELLEY-TEX without paying more, why be satisfied with 
anything less practical and less modern? It's a joy to discover that at 
last you can easily and successfully build beautiful authentic miniatures 
of the original airplanes and thrill to their super-performance! That is 
the verdict of everyone who tried this MODERN METHOD of MODEL 
BUILDING. 







16” 


50c REARWIN 
10c Postage SPEEDSTER 





Wing Span 






Check these 10 Advantages Seliey-Tex Offers Over All-Balsa-Stick-Kits 
1—HOLLOW MOULDED CONSTRUCTION. 
2—EASIER TO BUILD. 






















Wing Span 16” 
Length ...10” 


1 Postage 
€ em , 3—PRACTICALLY CRASHPROOF. 
mfp oneg veo 4— MORE AUTHENTICALLY DESIGNED AND DETAILED. 
7 * —_ S—POSITIVE MEANS OF BALANCING. 
ae FLYERS. 
ee —SUPERIOR FINISH. 
= 1 00 eee 8—NON- — 


WING SPAN... 0» O—PATENTE 
10—EVERY OSELLEY-TEX iS SOLD WITH AN 





=a WING SPAN... .20” Postage 
. ; 


1 \\ NGT 12-12% 
MONOCOUPE “~/ 41”: 








lic Postage > 4 UNCONDI 
TIONAL FULL 
* LOCKHEED ORION CURTISS OSPREY MONEY BACK THE NEW 
ARANTEE. 


SELLEY-TEX 


15 “MOTH 
lic ; 
lic Postage Postage 







Wing Span 


18%" 
Length 134%" 





EVERY SELLEV: ‘TEX KIT CONTAINS AS 
ed fuselage shelis, cow!, ~ 
parts bom otor etc _Sawcut propelier, \ 
ro ts formed. wire hooks INISHED 
i whee rass bushings, printed out ribs , > F 
4 wood parts, tail wheel fork fit- .” 
w bb motor, colored paper 





MOULDED ASSEMBLY KIT 





derstand plans, and 


cked be tiful ot ardy box vee = + 4 
SIMPLE AS A. B. C a <x 22’ Wing Span 


oP Ve tagetnes Gee. p11” postagt GUARANTEED TO FLY 200 FEET 
and cement * 

the two moulded This trim, graceful new SELLEY-TEX ponte is a modified design 

parts of the fuse- N18” ; of the famous English *“‘DeHAVILAND-MOTH" and is the most beau- 

\ ao. soi et WING SPA 8” Pr, age tiful flying model ever produced. FOR THE FIRST TIME, since the 

border of ex- LENGTH .. .13% : inception of MODEL Building SELLEY has accomplished that which 

has been the goal of all model manufacturers. HERE AT LAST—is a 


Cre result is «e WHAT is SELLEY-TEX? & super quality medel that is scientifically designed and aerodynamically 


perfectly perfect that will give amazingly long flights, either from the hand or 







fuselage SEELEY-TEX is a finely woven processed fab- off the ground. The method of construction and new uses of materials 
A ric, moulded to form stiff hollow shells repro- are entirely novel and new in model airplane building All parts of the 
and ducing in perfect detail, fusclages, cowls, motors, Moth are beautifully moulded in the form of light hollow shells, per- 
pants, etc it is half as light and twice as fectly shaped and fully detailed. The fuselage shells are firmly fused 
strong as any balsa model with the same amount together forming a pertect, crashproof fuselage All wing surfaces are 
of detail. moulded to the correct wing curves and are completely finished The 
moulded hollow streamline struts are remarkably strong when cemente 
Dealers! Jobbers! Sales Capreventativest together The “‘MOTH" when assembled is practically crash proof om 
Wide-awake merc me t ] will stand up under the most severe flying punishment 
mendous sa he en t 1y The Moth is attractively and completely finished in a combination otf 
lower rice ‘SI I I 4 ¥ TEX ki CASH IN. three beautiful colors. Be the first to fly the MOTH in your neighborhood, 
these exclusive | s¢ r ht sensatior wees ASK YOUR DEALER—if he can't supply you send direct $1.50 plus 
oday for ple nformatior nts, ¢ iSc postage. 


Die Cast Be PROPELLERS Rubber Tired Wheets| WHEELS) Mucioum Dies Rue. 








and New Guns Hawk Type DIE CAST Standard 4. oe Se ea. 1 dita 1Se or 
a 2-bladed 3-bladed 2-bladed 3-bladed &%” dia 7¢ ea, ie 4 d ‘ +4 - 
4 3" 25¢ 4” 35e =, ,, 7 1%”... .10¢ %" dia 8c ea. z = 
Ring Mount a” 3c 4%" 4Se' 53 lOc 762 ' i2¢ 1” dia 9c ea \ 
R1%” long B 25¢ - =) 4%" 35e 5” 50c =.2,, iSe 4” 25¢ 1%” dia 10c ea. Celluloid Balsa 
1% long A 30c 5” 35c' 5%” 60c rl 0c 4%” 35¢ 1%” dia ile ea y) Wheels Wheels 
9 5%" 40c 6%” 70 Fae > yal ...45e 2 ; 
f SWIVEL TYPE Gas lg"... 40¢ 7... 800 232 25¢) gw 60c Balloon Tire JP Sie-eee ie e 
GUNS C 7” 55¢, 8” 90c °,, » Oc) 7 70¢ Alum. Disc Wheels dia.10e pr. |07 pr 
: Double Action. 1Se ec 8” *).65e! 9” = * $1.00) 972 | 3” 80c 1%” dia 25 pr. SEND Se 17, Gin Be or lt or 
O PURSUIT TYPE GUNS 0 # Hd oe 25/618" iSelih ‘gino 1%” dia 28e pr.| FOR |3” dia.35e pr.i35 pr 
E ; long 5c 1 5e 2 af 50c . 2 dia 30¢ pr CATALOG 
} ' 34 D Props can be had up to 24 in. dia. Postage 6c each. Treaded Rubber Tire Balloon Tired 
$ 1% TYPE E —_—- -—— Aluminum Dise Celluloid Dise Wheel 
1% ' 10c wy 1 3/16” dia..30¢e pr 1%” dia 30¢ pr 
E CELLULOID MOTORS Postage 3c 1%” dia 40¢ pr 1%” dia 33¢ pr 
i 5 ; TYPE F 3” dia 50c¢ pr td dia 35¢ pr 
DUMMY 14” (ong Oe 4 d 60c | 
l . ' may #1 
MOTORS G DUMMY oe NUD cio oe eee AXLES Threaded and 
— RATCHET < ras dia $2 50 pr fitted with washers, 
( r GUN \ oe It net bushings and nuts, 
30 %” plone 5e @ ~~ Fort gud Lenzths1 /1¢ 21/8 
0c 3c Postage wivel Join 9 ¢ 12) 1 20 
oom Aluminens cOWLS Separate Celluloid Aluminum _ Celluloid % up to 5%” wheel 100 a \7°-8 a] °12] -23 
~~ Cylinders Dia. Motors Cow! Plates Motor &Cow! &% up to %” wheel 1S¢ 1 1-1 18] .15| .25 
ps f $/16”....36 1%” 25¢ %" 8c Combinat'n Postave 3c per pair, on Rubber Tired Wheels, 4c pair 
4 , 4c 2” 300 1'4” 10c 1%e”.. c 
Beeman oe 35e 134" ese 3” ....000 
—— IMPORTANT—Minimum order, 50c. Add postage on all 
Dummy Turnbuckles ~ 
” ’ items but if over I5c on less than $1.50 order add only 
0 ” > a ¢ ° 
Drag Open Closed Authentic 21%" x4 a 000 cock %” #80 each 4%” .... 100 each i5e. Orders over $1.50 add 10%: west of Denver 15% 


ing Face Face Airplanes a 


15.15 15 | 24 ARMY 25e Set SEND 5c LARGEST LINE OF MODEL AIRPLANE ACCESSORIES 


18 18 i8 18 NAVY 25¢ Set 


:. 3: - :3:---* 8) S eee ee IN THE WORLD. FOR BOAT SUPPLIES SEND 5c FOR B CATALOG 


28 28 28 84 SQUAD 


S WES Ai teMetem Nom 28 40: MYA MCy-WiscWr-Wd5) 10) 9m :1,401@) 44) ma ne 
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Edward's Plane 


(Continued from page 21) 








During the past decade Edward’s air 
travels have extended far beyonc Brit 
ish Isles. Frequently he has flown across 


the channel to points on the continent, usu 





ally in one of his own | ca 
sionally by airliner. In 1931 his use f the 
airplane during his heralded tour of | 
America vastly impressed the people. Or 
of Edward’s own planes, accompani 

his personal pilot, was tak I ift 


carrier to Buenos Aires for use on the t 

The impression made at this time has had a 
great deal to do wi | 
crease in the use of air transport in Lati1 





America . 

For several years Flight 
ward H. Fielden 
personal pilot. He is 33 and on 


has been Edward's 


pire’s crack flyers, having won in 1929 
meritorious peace-time flying th 
honor of the Air Force Cross Last sun 


mer, during Edward’s reign, h« 


mally made a member of the King’s Hous¢ 
hold. 

Flight Lieutenant Fielden piloted t 
Dragon-Rapide in which Edward fle t 
London the day he ascended the throne 


Thereby the lieutenant gained for hims 
the historical distinction of being the first 
man ever to pilot a British monarch 
through the air. 


END 
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Models 


(Continued from page 47) 








heim school of Aeronautics 
In a letter to the Com- 


Daniel Gugger 
shares this opinion 
, 

mander he said: 
“American airlines are already provided 
with suitable equipment in the form of 


from 14 to 


lines and feeder lines 








ships ca twenty pas- 





suitable equipment 
As! ill single engine plane does 
lisite safety, nor does it 


ient passenger carrying Ca- 





pacity) Single engine machines have been 
disapproved by the Department of Com- 
n operation. 

“On the feeder lines, just as on the main 


lines, there must be made available a twin 

engine machine capable of flying on one 
T . . 's OUT 

engine There must further be provided 


for such work at least six passenger seats, 
with baggage and adequate fuel for the 
necessary rang I can quite definitely 
hine at present on the 


American market meeting those require- 


mel! 

This development is quite interesting in 
view of its importance to the structural de- 
sign of large planes and results are eagerly 

aited 

Lee Gehlbach, nationally known. test 
pilot, has been engaged by the company 


and will make all the tests on the new 
transport when completed. 
END 











After his REARWIN had flown 
said, “It’s a good thing I nly 


wise my Rearwin would 


Takes off in 25 feet 





Full size plans, ready cut ¢ 
minum motor mount } + 
tings, veneer! ill 


for shock absorbing landing ge 


fine kit is complete 
too numerous 





— 
ty 
— 


ThREARWI N Speedster Gas Model 


D. C. Davis Reports Sensational Performance! 


22 miles D. C. Davis 


Flies 20 M.P.H. Over 30 minutes on } oz. gas (capacity 107.). 
Lands at 16 M.P.H. 





iT ne 
cial bolts, screws and many other parts 





, Rocky Ford, Colo 
d of an Ounce in the tank, other- 


ind in the next state 


Full Size Plans. 


itest Type M. & M. air wheels, alu- 





im for cowlir special metal] fit- 
correct size tubing rods, springs 
and clear and colored dopes. This 





Span OVER 6 FT. 
Length OVER 31, FT. 


The Baby Cyclone or 
any light model en- 
gine can be installed 
in this Rearwin Model. 
HIGH QUALITY and 
REAL VALUE. COM- 
PLETE 
KIT...........98005 
New Price Effective Feb- 
ruary 10, 1937 
COMPLETE KIT IN- 
CLUDING BABY 


CYCLONE $24.50 


MOTOR 
Add 50c¢ extra 
to cover cost of 
packing and mailing. 








(West of Mississippi 
add 10%: Canada, 
10%; Foreign, 15%.) 


SEND ORDERS TO 


¥ AVIATION PRODUCTS CO. 


619 S. Federal St., 


CHICAGO, ILL. 


The wind shield and celluloid windows 
are cemented in position after the model 
has been completely painted. 

TESTING AND FLYING 

Two types of propellers are used on this 
model. One is made of fiber, which has a 
much wider blade, causing the rubber mo- 
tor to turn at less r.p.m., and enabling the 
model to fly By twisting 
the blades, the pitch can be easily adjusted 

The balsa scale propeller is used for ex- 


greater distances. 


hibition purposes only 
Six strands of 4%” flat rubber are suffi- 
cient to fly the model. 
With the rubber motor and flying pro- 
gently launch your model 
whether it is prop- 


peller in place 
over tall grass to see 
erly balanced 

If model glide 
rises abruptly, it 
weight to the 
model dives, add weight to tail 

After the model is balanced to glide at 
an even angle, you are ready to test your 
model under power. 

A few trial flights will acquaint you with 
your model 





s a short distance and nose 





vill he necessary to add 
ottom of the nose If 


] 


END 





Dashs Show 


(Continued from page 20) 











ably improved over those shown in 1934 
They now attain a speed of between 250 
and 300 miles per hour. The tendency now 


seems to be towards mid-fuselage low can- 


1 


tilever wings, which improve the aerody- 
namic qualities of the planes as well as 
furnish space to retract the landing-car- 
riages and t additional military 
loads. These machines were equipped with 
Gnome & Rhone K 14 or Hispano-Suiza 
1,000 h.p. engines with critical altitudes of 
from 3,500 to 4,500 meters. 

The Caudron 
sented their line « 
passenger single and twin-engine machines 
constructed of wood and equipped with in- 
verted in line motors of from 100 to 220 
h.p The Deutsch 
racing plane, with 
won the Thomp 
the Los Angeles meeting last Fall, was 


Carry 


Renault Company pre- 


f light postal, tourist and 


Cup type single seater 
vhich Michael Detroyat 
n and Greve trophies at 


also exhibited 






COLT 45 Cai. 
“FRONTIER” 

move. $745 
1 construction kit with working plans, 


machined | barrel cylinder and all necessary 
hardware. 





SAVAGE Cal 32 Aut Pistol t. machine 
’ swchined barrel 


COLT 45 Cal. “‘FRONTIER “lel kit, 434” barrel.$1.45 
COLT 45 Cal INTIER “lel kit, 51” barrel. 1.55 
COLT 45 Cal FRONTIER nodel kit, 7” barrel, 1.70 
COLT 45 Cal. Aut t Pistol kit. ° 1 
Half scale Tho n hine Gun model kit 1 .¢ 
Full scale T! ' b M ne Gun model kit K 

; d barre! 








‘ ” ma 1ed barrel 
LT 25 Cal Aut it Pistol kit 
These beautiful kit complete in every detail and made 
of the best basswood All parts are cut to shape and re- 
quire only short t e t finish. Postpaid in U. 5S. 


GUN MODEL CO. 
Dept. K-2 , 2908 N. Nordica Ave, 





Chicago, Ill. 
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Wingless 








(Continued from page 26) 
u_—— 
ices is 23 sq. ft., while that of the 
g is 276 sq. ft., having a span of 22 ft. 
4 maxim chord of 16 ft. The new 
Arup,” a seater weighs only 675 lbs. 
‘ which very nearly puts it into the 
g lane class 
With t ) h.p. Le Blond engine, the 
1 had a speed in its initial run of 
BR landing speed with one 
of 2: p A low pitch prop was 
to obtain juick takeoffs so as to ful- 
he But Air Commerce require- 
or flivver plane. Using a prop 
pitch, the plane is expected 
ver [Ut p h. 
One of the unsolved problems of the 
vi although of minor impor- 
1 a test ship, becomes more so if the 
is to be put on the market, is the mat- 
entr \t present, the pilot must 
st er e wing, dangerously close 
to the propeller, and climb into an opening 
, 1 is made by dropping a flap consist- 


f part of the wing and fuselage. 


POPULAR AVIATION 


paper glider shown in Fig. 9, Hoffman has 
been experimenting with the Flying Wing 
idea. 

That he is no idle dreamer is proved by 
the calculating and designing instruments 
which he has devised. Among these is the 
triple slide rule, which was used extensively 
for designing planes during the World 
War. Of particular interest to model avia- 
tion enthusiasts is his Model Airplane De- 
signing Slide Rule. On this can be cal- 
culated everything from the prop area to 
the gliding angle 

In designing his 
carded the straight 
“Arup” as unstable, 
a pronounced sweepback 
seater with a 22 ft. 8 in 
chord, and a total wing 


dis- 
the 
with 


Wing, Hoffman 
leading of 
substituting one 
The plane, 
14 ft. 


237 


edge 


a 2- 
6 1n. 
fh. 


span, a 


area of sq 


weighed 900 Ibs. This weight, according 
to the designer, can be reduced consider- 
ably by more detailed designing 


Although constructed to be retractable, 
all tests were carried out with a rigid land- 
ing gear. Powered by an English Cirrus 
motor of 85 h.p. the plane showed a take- 
off speed of 30 m.p.h., a top speed of 135 
m.p.h., and a landing speed of 28 m.p.h. 

The controls consist of wing tip ailerons, 
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And so we conclude our list. But who 


knows what tomorrow will bring in the 
way of new developments. The urge for 
healthy experimentation is fast being re- 
born in the Aviation world. Perhaps the 
perfect airplane is, like several well known 
dreams, just around the corner. But, 
seriously, while we can only seek, and never 
attain, perfection, certain it is that we must 


be open to new ideas and theories, if we are 
to approach the ultimate in performance 
to any marked degree 

As a disinterested commentator, I should 
like to review those characteristics of the 
Flying Wing which place it so far ahead of 
the usual types. 


} 


Important, is the wonderful natural sta- 


bility possessed by sucha craft. While some 
all 
matically without the assistance of the pilot 
When flown into a position, 
planes level out and can be said to 


models can be spun, they cover auto- 


stalling these 
“mush” 
downward a short distance under complete 
till speed is restored. This be- 
the 
trailing edge at the wing tip, or, 


control, 


havior is caused mostly by upturned 


as in some 
ships, their equivalent 


Because of this air foil, in normal flight 





















































. . T an air load is carried behind the cente f 
However, small inconveniences like this and twin elevators at the rear. There is a , — . ss | beh ok e center ot 
re greatl shadowed by such features walkway over the top of the wing from the ~ ea i the angie of attack ts 1 — ised, 
5 excellent visibility afforded the pilot, rudder, to facilitate entering the cabin the center or front portion of the wing 
3 e . ° - yo og * ° . st: : > a . } . . 
ve can expect to hear more from the’ which is comfortably roomy. Visibility is stalls first; at the same time, the upturned 
Arup” in the future. not as good as in most machines, due to the tips lose their air load and create lift, 
In betwe \ Hoffman took time _ fact that the pilot sits very low in the fuse- thereby bringing the plane back to an even 
ut to design and construct his own idea of lage. The absence, however, of a well de- keel. In the same way, if the plane dives, 
a ratio Flying Wing. Since 1912, when fined hump, and sharply angled windshield the air load on the tips increases as the 
he published an article on the “All Wing” lessen the parasitic drag and make for bet- _ angle of attack is reduced 
airplane, from an was taken the simple _ ter performance. Enpb 
AVE $$$-—BUY FROM DIAMOND!e 
Diamond is one Ph 4 PR on al — mnhe 4 Actually thousands of satisfied customers can testify If what you need Is not listed here, send your order 
supply houses ne o e first in business—firs " 
with new Ideas for model plane builders—always te our finest quality merchandise—our 24 heur ship anyhow. We have it—at our usual low prices 
first with the lowest prices. ping service—and our most complete stock 
BALSA STRIPS |% flat, 225° 1/16x%xll ALUMINUM SILVER TISSUE [1%." dia., per CELLULOID PANTSFor 1 Tel 
IF 18” LENGTHS] skeins 35] 1 gross for 45] 4x6 sheets ogf Pt toe. sheets... 24] doz 3s For. r rT seve. Si2 15 
ARE ad We 16 flat, 225 REED per doz -241GENUINE SUPE R- 3” dia., per doz. .7 whee & doz. . or 24” model 
TAKE ' OF 36°] skeins - 55/1/22 dia...50 ft. 15] MODEL MOUNTS | FINE TISSUE BIRCH WHEELS |For 1%" or lis” 20 
LENGTH PRICE. [Per Pound, any 1/16 dia...50 ft. 1814 Beautiful Pedestal LIGHT & STRONG oo we Sees SHEET CELLULOID 
36 enaties 2 dia O ft. .201 for Your Airplanes | ‘Covet your chan 2” per doz. .05 % FINISHED (Transparent) 
INSIGNIA et s dia 0 ft. .25] per dozen 4g] ion endurance ships % per on = BALSA WHEEL 2%x16, each .19 
10 & rudder ar with ft pa per ” per doz. . ANTS x8. d 65 
Oftail. markings. with}, 4 DOWELS SPECIAL CLEAR [18x24. per doz... 501134". ."<-per doz. -40}iteady for final sand ‘MODEL PINS 
.20 gummed back 100 for 55 DOPE : ALUMINUM LEAF per doz. .15 ing. To fit ' 35 
25] 12 Sheets 36] o> 20]! sallon, each.. 1.75 o h WASHERS PER 100] %” wheels.6 pr. .36 
ssl 5 Sheet \ 25 25 for 2 f an in s| st ‘PURSUIT OR 
‘ 2 beets 1%” dia 56 HIGH GLOSS thick s brass O. D.....05] %” wheels.6 pr. .36], 
25 Sheets I. 100 for 1.50]1To shine u i i % copper O. D.. 05] 1” wheels.6 pr. .36/SWIVEL MACHINE 
30 SANDPAPER 25 for 45 models 35 BRASS BUSHINGS 1%” wheels.6 pr. .54 x. as. 
5 5 1 ad els .¢ ie Cas 
+d a —— “= 1/16 dia, x 36", | .[l-of.. per 4 dor. .30 SHEET ALUMINUM], oa yy ra pod. “41 4” long, 3 for. .03 
65 BALSA PLANKS 25 for 75] 4-02.. per % doz. 0.00)"" he 5 Me 9g) /32 dia. per 100 13] weARINGs = [iat jon 3 for’ :Oe 
§ A engths ” dia. x 005 thici ” \nlling x dia per Lu (Hard Steel) i oe r 
60] 1x1, each ; * 100 for 3.00 Sense sere A eapacailins 50 DUMMY Small, per doz.. .06] ACCESSORIES 
85} 1x1%, each 09 25 for 1.00 e.y “age ange 1° thik Sh RADIAL ENGINES Small, per gross, .50] Aluminum Cowls 
1.25} 1x2, each 15 rec een 10 thick, 5 og} (Celluloid, 9 cyl.) Large. per doz.. (07) Anti-d rings, 
! 90 1x6, each os = 5 work) fing - & ae. “sere z, 1 1 do 4 = for. “SIWIRE, PER 100 FT n ie A cowls. 
a pin “Sept” xs0", 3 sheets ‘ ri 45 ro ° (Straight Lengths) J = 
BALSA SHEETS |-*= cach 251" tor ¢ m ! (Special 1/100 CELLULOID i af tts for 25 
f SHEETS x each 35 E 4 per % doz. 1.00 wall.) MOTOR AND DRAG: © oe - for 35 
6” Lengths ya} 2x4. each 45 Cotenteps m., each * 1/16 OD ft. .28] RING COMBINED / Ea So eereens it for 43 
x6, each 60 each 7 2 O.D.. 5 ft. .30)1%” dia., 3 for. .45)5 19 ----++--- 25 ; 
SI 3x6. each 1125] 1-02., per % doz. .2211 gallon, each.. 2.0011, Op §& ft 3012" dia.. 3 for 75[2 12 27 
)-o7.. per % a " ft . ‘ 75/6 PLANS {5 FLYIN 
ISISTANDARD PITCH? 0%: Per 16 doz. 401 Tissue “aan 16 O.D., 5 tt: 38) wOSe PLUGS, EN oi 30 LANS. or, “Gortien 
oa BALSA PROPELLER, 0.’ cock’. we ‘fo| QUALITY WHITE]% O.D., 5 ft 43 HARDWOOD é (Die a Robir 
f 32 — 1 qt.. each 7 20 x 24 CELLULOID =|! doz volt%¢” long, 3 for, .1jPer dozen 30 
42 Per Dozen = g{1_xailon 1.75]! doz 10 WHEELS 100 c per don. 401216” long. 3 for. .i@Per 100 2.00 
5 “og] SPECIAL COLOR- gi - ae - 2.00] % Det loz - Pe. 100 "751°'2” long 3 for 18 MACHINE CUT 
if 2 Widths Are De- s “12 LESS CEMENT a ’ 3.75}, wheel x? PROP SHAFTS %” lon for aa Rs PROPS ? 
ered. Doobie Priet “16]1 gallon, each. 2.00) “ooo I gully +7 (Hard Steel) SL Aese — , ae a 
vhalagotg 23] CLEAR DOPE OR “AA" sha Ber doz... . One size fits all , (Die-Cas 6” er doz 
FRESH PARA 4 Xx 25] BANANA OIL |QUALITY COLORED 1%”, per doz... .55 models 1%” lon for, .12] 7” per doz. .35 
RUBBER %x1\%x12 30] 1 per % doz. .22 20x24 BALSA BALLOON [Per dozen -10]2'2" long, 3 for. .16) 8° per doz. .38 
AAA Grade Ixl%x12 -35]2-0z., per % doz. .40)Red, blue, black WHEELS Per gross 75)3'2" long, 3 for. .20] 9” per doz. .40 
Ix] %x15 -50}4-0z., per % doz 7Ojorange, green, yel {Ma hine Turned) REAR = g ee A + - vd = 
20 BAMBO 1 pt.. eact /35}low, olive, per doz. .0 (Hard Steel) ° 3 fiz per doz 
‘Y 1 at.. each "65/1 doz. ... per dios. tt] One size fits all JAND TAIL LIGHTS] DIE-CAST BOMBS 
30 gross for 10]1 gallon, each.. 1.501% per doz, .14 models 3 Pes. to a Set %” long. 3 for. .05 
lat 5 16x sats. Thinner same price]! per Pet dozen - For 12” model, 1. 1%” * mg, 3 _ 4 
in 30 1 .05 clear dope gross 8 sets ong for. . 
A Big Bonus for a Limited Time Only ! D i A WN Vv 0 N D HOW TO ORDER 
With bo apee — fer Ray B | No orders under $2.50 . . . all orders shipped express 
more supplies we 7 
e skein of para rubber; regular MODEL M’F’G co } collect at these low prices. 
wholesale price, 4c: retail ||| ” . FREE CATALOG—Just off the Press! 
value $1.40 FREE! With each order for $5.00 or I a Sais aaah: mien tite ate ain 
more of s lie Free—t skein of para rubber | sting every ng e 
ona 2 Prom as poten Fasignia sheets. Wholesale price || 915 A3 Saratoga Ave., Brooklyn, N.Y. model airplane kits and supplies Everything at 
$1.17: retail value about $4.00. rock bottom prices. Get yours today. 
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Advertise in 
this Directory. 





BUYER’S DIRECTORY 


Rates: $7.00 
per inch. 











AIRPLANES FOR SALE 








NEW AIRPLANES FREE! 


For a limited time only, we will give absolutely free 
with each Universal 40 h.p. four-in-line air-cooled 
motor sold at $125.00, CASH OR TERMS, an American 
Flea Ship—The .ittle Tri-Trainer with a welded steel 
fuselage, and standard controls. The first 12 ships will 
be equipped with oversize air-wheels. Send 25c for 
more information on the greatest offer in aeronautical 
history. 
UNIVERSAL AIRCRAFT + ie 
FORT WORTH, TEXAS 














AIRPLANE PARTS AND PLANS 


SMALLER THAN THE FLYING FLEA | 
AND THREE TIMES FASTER! | 

















The Nimmo hi i 
150 mile ur with the mod A eo | 
Airbrakes r 
oe hour m $2.7 

w drawi 75 Cor te det 3 l ? 10 
AIRCRAFT " COMPANY, 1 15 Met 
Dept. P, Los Angeles, California 

= nell 
1 A Ss E| COMPLETE PLANS 
eer SUILSENS 

About se 


set. FLYING FLEA, ALCO MONO 


PLANE, 2 Pl. SPORT BIPLANI s 
rificing: Nearly Ce plet EF 
motor, $100; Pair 2¢ ‘ 

tires, $5; ede ribs 


20 or me 


yre 
SUPERFLEA. AIRCRAFT, Perel Sone. 














AIRPLANE SUPPLIES 


SAVE MANY DOLLARS 
SEND ONE THIN DIME 


Get this 
Amazing 
AVIATION 
BARGAIN 
BO OK Now 


% 5 OFF LIST PRIC! PRICES 


ments, jewelr I 
tires, tools, helme 
aluminum, book al 
nuts. Get my b 
dime (Canada 2 


KARL ORT 











40%- 


Save 40% to 


665 W. Poplar St. 
York, Penna. 


WOCSCRAPT PROPELLER CO. 











Manufactu licensed airplane mechanics 
M rial, w rh ans and performance guaranteed 
4 Harley & Ir 7-45 or 61-74 $2.50 
4ft. 6 in. Heath H rson BRASS tipped 6.50 
5 ft. Sensenich H 1 BRASS tipped 7.25 
6 Mod A Ford BRASS tipped 8.50 
Literature giving complete information and prices 6« 


HILLSIDE STATION Wichita, Kans. 








vhinagtenarees PROPELLER CO. 


























Quality laminated I serie propellers designed by 
{ me n | ha your own protec- 
n’t i 
4 il é Ir -$1.95 
: 6-in d 5 00 
¢ Ford, La d ° 
8 OX ° 12 50 
Model Propelle etc.. .98 
otat -4 ling i lipstream Boring and 
g free avin Free 
e list FORT. WORTH, TEXAS: 
BOOKS 
( and nearly 
a n tised ilue ‘of d 
j oir » be i nes ; 
wosi ig ool Or i mation 
s } i Pricele en 
Send $ rder, 


AIRCRAFT 4 belie Aas co 


Section PA Sy oo 
Louis, Mo. Prepaid 


1480 Arcade Bidg St 








Aviation Books 


( ‘complete Stock of Books on All 
Aviation Subjects. 
Send for Catalog. 
GOODHEART-WILLCOX 


2009 So. Michigan Ave., P.A. 3, Chicago, Il. 








INSTRUCTION 








LEARN A TRADE 
IN3 TO 8 WEEKS 


GET A JOB. 


i ‘ JODS Pave Pte bag bol- 
s b 7 ning for a Specialt iN t 
the Whole Ai né Busing At pr 


‘AIRCRAFT WELDING 
WING CONSTRUCTION 
AIRPLANE DRAFTING 


It ce t ibout $50 for 
$30 to $75 for Expenses 
d Di e f fe Circuras and Free 
"AIRCRAFT TRADE ‘SCHOOL 
325 to 327 Perry St. - - LAWRENCE, KANS. 


Tuition 





Taxi 











MODEL AIRPLANES (Ready Built) 











PROPELLERS 








UNIVERSAL PROPELLERS 


Manufactured by 


busine comceret,. bs expert 

tons of pressure wit! 

Waterproof aircraft glue rately t 

efficient. Order from this ad. P ipon req 

4’ for Harley and Indian Motors 8 50 
4’ 6” Heath-Henderson, metal tipped f 
6’ Fords, Lawrence, Anzani, metal tipped g 
7’ Velie, LeBlond, hardwood, copper tipped { 

8’ OX-5, hardwood, copper tipped ' 
MOTORS: 40 h.p., rebuilt like new 4 
SHIPS: Famous 98 Trainer, Single Place 8 00 
TIRES: 7.00-4 Air-Wheels, including hubs 16.0 
Send 25c for leather bound Flying Manual and i 


mation on the world’s ge t barg 


UNIVERSAL AIRCRAFT COMPANY 
FORT WORTH, TEXAS. 











dress 
MUELLER BROS 


FINISHED MODELS 











Actu . 
del 

a By a 
C.0.D. « 


“*Goshawk"’ Model 
ce 





Buffalo, N. Y. 





28 Peach Street 





MODEL KITS AND PLANS 











FULL SIZE PLANS 


f 10 FLYING MODELS; 80 
MAKERS of 


TIME 2S—G EARS—TRANSMISSIONS—RIB 


for GAS jol 


TEMPLATES—MODEL INSTRUMENTS—etc 
Ru OR Ga list (Neé 5s 3 cen both for 
A. L. JONES CO. 
P. 0. Box 31 West Brighton, N. Y. 











PATENTS 











PATENT YOUR IDEAS 


Send me a sketch or sim- 
ple model of your inven- 
tion. SATISFACTORY 
TERMS DO IT NOW! 
FRE ILLUSTRATED LITERATURE 
CONFIDENTIAL ADVICE 


Z. H. POLACHEK 
1234 Broadway,N.Y. 


My Personai 
Service assures 
strictest onfi 
dence on ll 








your pat 
PERSONAL SERVICE probiems. sena 
drawing, or sketch and description of conn “inve 

and $5.00. I will ike a search and report ( 

to its patentabi and send you a c¢ 2 
booklet Oo i 1 prefe € l 





today for FREE Registered Patent Attorney. 


L. F. Randolph, 372-D Victor Bldg., Washington, D. C- 





MODEL AIRPLANE SUPPLIES 








DIE-CAST MACHINE GUNS, BOMBS AND MOTORS 
MACHINE GUNS DE meet trOn BOMBS 


%” Browning pair 5c %” Oe sae eee palk 
14%” Browning pairl0e 1%” i ng e t l 
2” Browning pair 25e 142” long ea 2 
1%” Marlin rl0c 1%” | ntati 
34 Marli 25e Bomb 
ge Spandau 1 , CONTROL eae 
4 4 lor - 
: LEWIS GUNS ii lon 5e 
13%” long l5e DIE- CAST moTORS 
i lon 20e¢ 1” dia ‘ 2 
ed lo c 1%” dia yiin ler 
MACH. GUN MOUNT 2” ylind 5 
For 2” Marlin Gur Se “motor NACELLE 


%” Tail Wheel I 





2 BLAD. 2 BLAD 

af ST 10 24%” SP 10 
242" ST 10¢ ‘ SI 20 15 
3” 8ST 1 SI + 
4” ST 20¢ ( SI 50e 5 
5” ST 2 2” WwW lie 
6” ST 3 2%" W 15e 
as ST 4 WwW 

4 w 


Dealers Write for noma o Discount and Also for Our New 


Boat Fitt 
THE re rv ‘MARINE MODEL CO., Dept. P.A. 
9 Flatbush Ave., Brooklyn, N. Y. 


AJC MODEL “ Inye-sy 


! le ONLY 





speed ” bore stroke an t 

compre or R i o run—n re § 50 
tc buy me i >? (Currency or 

wit! ‘ I Cc. 0. D 

Satisfact or prompt refund mad 


A-J-C MOTORS e Ingleside, Ill. 


MODEL AIR —- 





READY TO 

Motor 3 cyl " mur "52.00 

Tank 2%"x24” and 30” 
$3.00 

Motor and nk...... 4.85 

rank holds 100 Ib. air. 

Motor turn 14” prop. 

Flies 4’ to 6’ models. 


S. H. DOBRUSIN 
3310 W. Roosevelt Rd. 
Chicago, tll. 











1/5H.P. AT 
4000 R.P.M 







MORTON CONQUEROR 
Model Gas Engine 





MORTON, KEARNEY, NEBR. 
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MODEL SUPPLY wouses — BUY DIRECT 






















Balsa Wheels mboo Metal Goods 
Balloon Type shred Ib 735 Bombe Per Bey 
Pe 1 axl 16x15... 34’ 25 
Wy” per M 2.50 11 od 2°35 
4”. ) thrust Bearings a Guns 
1” Per M Per 100 
1%” Small 85 
4 Larg’ 1.05 
2” 2.00 
" : 
Pa 


Clear Cement Per 

and Dope 

=. bot. . 1 
o 


oz. bottles 
ao gross 4.00 
ge 

Camels } Hair @r ushes 

Small, gross 25 





Al wders sent F.O.B 
No orders accepted for less 
if lots are broken add 40% to order 
if v2 _ are ordered add only 10% 
alog—Order from this list 
NEW JERSEY MODEL SUPPLY MANUFACTURERS 
232 Syivan St., Rutherford, Ruth. 2-1463 









MISCELLANEOUS 








DON’T BUY ANYTHING until you 
get Ort’s 1936 Aviation Material Cat- 

Prices are lower. Send thin dime 
today. (Canada 20c) Karl Ort, 660 
W. Poplar, York, Pa. 








Ww jon't y fly r airplane more in winter 





ngine 
ylinder oil and put it on the kitchen 


at? And neither 





ke to cra ntil your tongue hangs 

I 
y t have i se things using a Roberts Aircraft engine 

er 

“ t 10 Iba; carry in luggage compart 
like s small suit case 
| 2 years testing 
ir der oil 

vi one 
‘ : nee a fo wee nd tne ding 





W at th ab a ship when 
sed for soldering Bhat say yak s or for use where port- 
ont fe @ ry 
i er wit « will heat any aut bile engine in 20 
) : »elow sero. simply ad @ essary fittings 
we have developed 
It will heat t rier . eutomobik in 3 minutes so you are 
comfortable in de 
Pri DeLr "320 00. “Standard model $16.00. 


od 
*R berts Manufacturing Co., Bismarck, North Dakota 


A Safety Factor 


Reduces friction, overheating, wear. 
Increases r.p.m. and power. Used 
and recommended for remarkable 
results by plane services and indi- 
vidual flyers. Write for FREE im- 
portant photomicrographic and 
other facts. Manufactured and 
eet hy Pyroil Company, 
\w Cage ee 289 8 
Crosse,Wisconsin,U.S.A. 











s. complete 


stations - No 
bother A 


Neat =e 


f ™ EN ’D ONI Y 
99 on delivery pius | postage Any 


PA-3, Kearney, Nebr. 


pay px 
Gt ARNTEEDY 


TTRCO, Dept. 


Subscribe to 


POPULAR AVIATION 
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AIRPLANES FOR SALE PHOTOS 
SPORTPLANES $55 up; OX-5 jobs $100 KNOW aircraft. Every type. 92 pictures 
up; Hundreds of others; Terms Big $1.00. Blondin Chart Co., Box 34, Los An- 
Winter Directory just out Rushed any- geles, Cal. 
where 25c postpaid Used Aircraft Di- PHOTOGRAPHERS — Aviators. Planes, 
rectory, Athens, Ohio ‘ Celebrities, Scenic. All sizes. Sample and 

AIRPLANE PARTS AND PLANS price list, 10c Ralston Photos, 612 N 
WM. HEATH moto: Many other parts Denny, Indianapolis, Indiana. 
for Heath. Best offer takes everything GENUINE $xif?” AIRPLANE OYL PAINT- 
Send stamped self-addressed envelope for INGS $10.00, LIST 10c Adrian Thomp- 
list Ray Frame, 1400 3rd St., Havre son, Tuscumbia, Alabama 
Montana = ° _ MISCELLANEOUS 
BUILD light weight air cooled motor YOU can become a Graduate Airplane 
from Model A Ford parts. Castings sup- Mechanic in ten weeks Send for free 
plied by us Blue prints $3.50 Write ‘atalog Correspondence Courses United 
Hallman Aircraft, 694 E. 7th St., St. Paul, ‘Ait School, Bex 528, Elgin, Il 
Minn ae i WILL PAY CASH for used Trico wipet 
BUILD your own Midget Car or Light- paddles Write D. Naylor, 4118 N. Oak- 
plane from Storms Plans Engines, ait ley Ave., Chicago, Il 
propellers, hubs, chains, axles, wheels MOTOR-SLED for ice-or snow Picture 
ete., at low prices. Circulars, 10c, Storms 10« Adastik, 1299 Michigan, Grand Rap 
Aviation Co., 13 Southside, Asheville, ids, Mich 
N. ( HAVE Model A powered Midwing. Needs 
WANTED. Used Baby Cyclone or Brown some repairs and covering. A good flyer 
Jr. Engine. Write: Garbarini, 42-24 68th what have you? Irvin Slusser, 130 N 
St.. Woodside, N. Y Genesee St.. Waukegan, Ill 
FOR SALE. £65 each British RAF. GAS MODEL MONOCOUPE—"Miss Lau- 
surplus. A larg number of Armstrong derdale” described in January Popular 
Siddeley “Mongoose.” five cylinder, left Aviation. Ready to fly, $28. John Bishop 
hand tractor, air-cooled radial aero mo- 1209 Rio Vista, Ft. Lauderdale, Fla 
tors. 150 H.P. at 2035 revolutions 220 AERO BOOKS We have a long list of 
Ibs. weight. Complete with dual magneto late aviation books for sale. These books 
ignition, carburetor and air intake, pro- cover all branches of aviation, both tech- 
peller hub and bolts, oil pumps and pip- nical and non-technical. Send us a list 
ing. teady for installation Packed of your requirements POPULAR AVIA- 
F.O.B. London docks. Many other higher TION, 608 5S. Dearborn St., Chicago, Ill 
and lower powered motors for disposal SELL FOR? Swap for Siemens Halske 
L. Anderson, Bristow Road Houslow, Pietenpol, Loren Page Bowling Alley 
Middlesex, England Sparta, Wisconsin 
Designing C | Surf 
esigning Control Surtaces 
Continued from page 46) 
—EEE — 
Data has been compiled proving that The Frise aileron is a type much used 
with one aileron up and the other down on many of our successful lightplanes of 
at the same angle, the rolling moment is today. Their chief accomplishment is that 
greatest at the low angles of attack and a reduction of yawing moments caused 


the aileron that is up gives the most roll- 
ing moment, the difference increasing with 
the larger angles 

This characteristic led to the 
ment of the differential aileron 
serves much the same as the 


develop- 
This 
dif- 


purpose 


ferential in the automobile. In this case, 
the aileron that moves up passes through 
a greater angle than the one that moves 
downward 

Any ratio may be used, possibly 2:1 


being a favorable ratio. This type of aile- 
ron is very useful on lightplanes provided 
a simple, 
signed, 


can be de 
effective 


rugged mechanism 


since it is not only more 


in producing a proper rolling moment, but 
also gives a smaller amount of yawing. 

As previously stated, the effort on the 
part of the pilot to operate a control sur- 


For this pur- 
aileron is sometimes 
for the most part, 
airplanes 


should be a 
pose the “balanced” 
used. These 
are only used 

The overhung 
during the War on both German 


face minimum. 


surfaces, 
on slow 


type ol balance was used 


and some 


English planes. (See Fig. 3.) In this 
case the area front of the hinge was about 
12 percent of the area of the aileron. In 
the “paddle” type of balance about 20 


It is 
surfaces de 


percent was ahead of the hinge line. 
apparent that these 
velop tremendous loads which are undesir 
able, as previously explained 
There is type of balanced 
the “Handley-Page” type, 
used recently. In this case about 25 percent 
of the area is forward of the This 
surface is satisfactory on high speed planes 
being 


types ot 


surface, 
has been 


one 
which 


hinge 


used on some military jobs. 


when the ailerons are moved is noted. Fig 
4 shows a sketch of this aileron 

It can be seen that this 
a form of balancing, that is, at 
is used. Another method of this 
aileron is illustrated in Fig. 5a. In this 
the aileron is not inset- 


aileron employs 
inset-hinge 
hinging 
case cut tor an 
hinge 

In this type of aileron if the right 
is turned down, the upper leading 
screened behind the top camber of the air- 
foil. other 
aileron would project below the lower sur- 
the wing and therefore 
drag on that side, neutralizing the in 


one 
edge is 
the 


The lower leading edge on 


tace ot increase 


the 


creased drag on the right side, thus reduc- 
ing the yawing moments This type of 
aileron has been used on some racing 
planes 

There are certain structural points to 
be considered when doping out the ailerons. 

Note that the hinge line should always 
be on the top surface of the wing, the 
reason for this being, that if the -hinge 


is located at another point, ps will 
and the 


is reduced as well as the drag being 


large ga 
the wing 
greatly 


be necessary efficiency of 


increased. See Fig. 5b 

It is to be noted also that with the hinge 
on the top surface, a form of differential 
control is the result. Some designers put 
flaps over the gap to reduce the drag but in 
a lightplane its effect is not pronounced 
Also, there should be at least three hinges 
on each aileron and some prefer four 

As to the nstructional features of 
ailerons, modern practice seems to dictate 
tube construction \ilerons made of tube 


are light and stronger than those of wood 





